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HIGH-FREQUENCY EQUIPMENT HARNESSES DIELECTRIC LOSSES 












“A FIRST CLASS 
IN STALLAT | ON e say electricians 


(and they also say, “SO EASY TO PUT IN”) 
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S KETCHED above is the switch block [f° ' 
from a Murray Single Throw, Fusible, Hees 
Type D, Safety Switch. In the circle is the ie) 


outstanding feature — the double break scripti 
blade and arc quenching chamber. 
Silat ta Each blade is provided with a double 
i a i & ae break — the arc is broken into two parts. Subser 
4 Pole, 30, 60 and The burning is greatly reduced by this tries, 
100 Ampere Safety feature. Whatever arc is formed at each of eo. 
Switches. the two breaks is drawn into a narrow slot money 
























in the mounting base where it is length- shilling 
ened-out and cooled —the effects co-acting aes 
to quench the arc almost instantly. Gane 
This arc-quenching construction coupled Publish 
with those Murray Switch characteristics iy’ §°’ 
as ample wiring room, properly placed at. 
knockouts, good-looking cabinets, assure Philade 


the electrician the satisiaction that comes 
from a first-class installation. Metropolitan 
Device Corporation, Brooklyn, New York. MeGRA 
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SAFETY SWITCHES OH A 


THERE ARE MURRAY JOBBERS EVERYWHERE 
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BUYING WAR BONDS AND STAMPS 
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‘When the war came, the Navy was forced to discon- 
tinue the tin coating they always used on the conductors 


of rubber-insulated wires and cables. 

Over 16 years ago, Okonite chemists and research engi- 
neers, dissatisfied with the then standard practice of tin- 
ning, because it often led to failure and premature destruc- 
tion of expensive cables, developed and perfected Okoloy, 
a lead.alloy coating that outlasts tinning at least 2 to 1. 


»-»--an Okonite “First” 
for the Navy 
that will benefit You 


Thus Okoloy, in service on industrial cables for many 
years, was ready when the Navy could no longer get tin. 

If you want your electrical cables to have conductors 
that resist corrosion, prevent contamination of the insula- 
tion, and stay clean for easy splicing and termination, 
specify Okoloy long-lived conductor coatings. Write 
for Bulletin OK-2019 if you would like additional data. 
The Okonite Company, Passaic, New Jersey. 
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JET-PROPELLED GUY ANCHORS 
THAT INSTALL THEMSELVES. 
No work, no bother, no fuss. Just switch on the 


rockets and- watch it dig-in. Who knows — It 
may come some day, but it won't be tomorrow! | 


CUT POLE-LINE INSTALLATION 
TIME WITH HUBBARD HARDWARE 


Engineered to be used together; manufac- 
tured to close tolerances so that parts fit 
right, the first time — Hubbard products cut 
installation time amazingly. Special steels 
and galvanizing make for long, trouble-free 
service. A Graybar Specialist is at your 
service with product information and 


application aid. 


Laie oe, 
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GRAYBAR’S NATIONWIDE NETWORK 


of more than 80 warehouses assures you a convenient local source 
of supply for more than 60,000 electrical items — backed by 
experienced application aid on material for power-line construc- 
tion or maintenance and on problems of wiring, lighting, com- 
munication and power apparatus. A Graybar Man near you is 
teady to make your electrical supply problems his personal respon- 


‘bility. Why not take advantage of his time-saving assistance? 
5527 
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In wartime it’s doubly im 


THE SELF-CLEANING 
STRAINER 


employs a slowly rotating 
ceptral element which 
blanks out each straining 
section in turn, permitting 
it to be flushed and cleared 


‘cleah} 


Stoppage of a pump or other equipment on 
the production front, is as bad as the jamming 
of a machine gun on the battle front. In the 
prevention of stoppage due to foreign matter 
in pipe borne liquids, Elliott strainers are play- 
ing a major part in America at war. These 
strainers in their various types and sizes are 
protecting vital water handling equipment in 
utilities and power plants everywhere, as well 












by beckflow of water. A 
comporatively new Elliott 
product, but already widely 
de used for duty within its 
te range. Sizes 4 in. to 24 in., 
pressuresuptol 25lb. gauge. 


as on shipboard. They are also keeping trou- 
ble out of oil lines feeding oil burners and 
lubrication. To say nothing of thousands of 











applications in process work, where solutions 
are handled of various degrees of viscosity, . 
from benzine to glue or molasses. 


If you have a straining prob- 


lem, talk it over with Elliott 





engineers. 


ELLIOTT company 


Accessories Department, JEANNETTE, 
Sitsteicl .OFEICES IN: PRINCIPAL 


TWIN OIL STRAINER 


Particularly for lubricating 
and fuel oil lines. A devel- 
opment of the famous Twin 
Strainer, with strainer bas- 
t ket of proper mesh for its 
purpose. Cleaned manually, 
without interruption of ser- 
vice. Available in two types, 
from 1 in. to 12 in. pipe 
size, and up to 300 Ib. 
working pressure. 

















citles 









TWIN STRAINER. Always one side in operation while the other is shut 
off and available for cleaning. Made in a variety of types for all needs, 
and in sizes 2 in. to 42 in. For any working pressure up to 150 Ibs. Also 
single strainers where occasional shut-down for cleaning is permissible. 
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ge HI-PRESSURE, self-cleaning 
contacts — one piece jaw and 


terminal. 
CONDUCTOR SUPPORTS, 


2 Few, rugged, non-ferrous parts. arene 


Simple, easy operation. 
Weather-sealed, greaseless, | DISCONNECTING SWITCHES 
anti-friction bearing using a | eT ACRE OREN 
forged rotor for maximum }, 
strength. 


@ Clamp type terminal, “TC” 
or “UC” universal, using 4 
half-inch bolts on 134”x 134” | 
NEMA drilling. Losi INTERRUPTER SWITCHES 


Supplied for conductor up to 


%” Iron Pipe Size. ., |. 


HORN GAP SWITCHES 





CUTOUTS AND 
THERMO-RUPTERS 





insulators. 







SWITCH OPERATING 


8 Standard NEMA , 
. a PRB 


SUBSTATIONS 
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METAL CUBICLES 


TESTING DEVICES 
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DETAILS IN|. 
BULLETIN 1331 
RAILWAY ano INDUSTRIAL ENGINEERING CO., GREENSBURG, PA. 
BRANCH IN« CANADA — EASTERN POWER DEVICES, LIMITED, TORONTO 
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A Statement on| 
of Switchgear 





3™ We have been asked what our policy will be in regard to 
“freezing” design of switchgear and eliminating customer choice, 


a Allis-Chalmers is keenly aware of the advantages of stand. 
ardized manufacture — has for years built standardized equip. 
ment when it made complete sense. 


= Allis-Chalmers switchgear units are standardized and jig-built| “ 


(Actually, Allis-Chalmers introduced standardized metalclad 
switchgear to America.) 


2 But standardization is no magic formula that always works 
To cite an extreme case, Germany “froze” most aircraft designs 
by 1939, ignored further pilot (customer) opinions. Planes were 
built more cheaply — in greater volume — but they were not 
able to compete with planes built from slightly more fluid British 
designs. Standardization cost Germany the Battle of Britain, per. 
haps the war. | 


=~ In America, more than anywhere else in the world, the buye } * 


has been the boss. Through buying choices, he has “designed” auto 
mobiles, “designed” washing machines, and — perhaps to a great: 
er extent than anything else — “designed” electrical equipment 
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Standardization 


BY ALLIS-CHALMERS MFG. CO. 


x Allis-Chalmers believes strongly in this process —in which the 
buyer with a choice to make brings to bear on development and 
manufacturing his own intimate knowledge of his local applica- 


tion problems. 





%* Thus Allis-Chalmers offers three types of standardized cir- 
cuit breakers that fit in standardized switchgear units, does not 
cramp the customer’s choice by any such means as price penalties. 


2 Tune in the Boston Symphony, Blue Network, every Sat. Eve. 





THE THREE TYPES OF ALLIS-CHALMERS Sener CIRCUIT aches esa 





Ran CIRCUIT BREAKER, as offered by 
Allis-Chalmers, is the product of 40 years’ 
development and research. Mechanically 
simple, it is “Ruptor”-equipped for longer, 





maintenance-free operation. High impulse 
strength and its desirable application in cer- 
tain atmospheric conditions promise to keep 
ita factor in the electrical industry. 





2 AIR BLAST BREAKER, first commercially 
introduced to this country by Allis-Chalmers 
six years ago, gives unexcelled all-around 
performance. Arc interruption by means of 
prestored compressed air gives this breaker 
consistent half-cycle arcing time — longer 
contact life. Its principle of interruption 
makes it ideally suited to repetitive duty. 





ALLIS@® CHALMERS 
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3 MAGNETIC AIR BREAKER is finding in- 
creased popularity among operators for 
moderate capacity installations, in 5 kv volt- 
age and below. Fire hazard is reduced and 
handling of oil is eliminated. Contacts in 
the Allis-Chalmers ‘‘Ruptair’ magnetic air 
breaker are accessible for inspection and 
maintenance without disturbing the arc chute, 


A 1793 


= ae oe = 7 gay 
Sais 5 s ea Ne eT ee ONT pape SERB Sees e: 

























poe 
Sy 





ee ee 
. nr, oe 


SEE ges 


Pinew concept in power generation made its appearance with 
the “Unit Power Plant” developed by Westinghouse Electric 
International Company. | 


This compact, effective steam-electric generating unit, adapt- 
able to operation in any part of the world and under all climatic 
conditions, is built to standardized designs, permitting it to be 
broken down into relatively small packages for ready trans- 
portation to inaccessible plant sites. Special emphasis is placed 
on durability of equipment and simplicity of operation. 


Many of these Unit Power Plants are already under way for 
China and Russia, for installation on the hot reaches of the upper 
Yangtze River to the arctic steppes of northern Siberia. 


A study of the various boiler designs available for this severe 
duty led to the selection of Foster Wheeler type S-A steam gen- 
erators for thirty-seven plants, the record showing that “all 
parties agreed upon this boiler as best adapted to meet the 

- peculiar design, erection and operating conditions involved. Its 
compactness, freedom from unmasked refractories, adaptability 
to a variety of fuels, methods of firing and its free circulation 
influenced the selection.” 


FOSTER WHEELER CORPORATION, 165 BROADWAY, NEW YORK 6, N. Y. 


@ FOSTER | 
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“S-A” steam generator for China 
Foster Wheeler is a four 


Navy Board of 
awards for production. 


star winner under the 
s. 


= 
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COMPARE ARCS 


Before you Invest in any Mercury Arc Rectifier! 


CONTINUOUS PILOT ARC 


(Allis-Chalmers) 


IGNITION — To close circuit, plunger 
beneath mercury surface shoots jet up to 
excitation anode .. . which is safe dis- 
tance above mercury cathode, cannot be 


affected by impurities or turbulence on 


surface. Position of anode not critical. 


EXCITATION — System disturbances do 
not interfere with operation of Excitron 
—because it is continuously excited. 


CIRCUIT — Because Ohmic Law alone 
applies to Excitron’s simple firing circuit, 
current and voltage values are easily 
measured and controlled. Wave shape of 
supply voltage does not affect operation 
— as direct current is used exclusively. 
No need to tune circuit. 


INTERMITTENT PILOT ARC 


(All Other Makes) 


IGNITION—Current passes through aux- 
iliary electrode actually immersed in mer- 
cury pool. Rod must be accurately posi- 
tioned to existing mercury level. 


EXCITATION — Intermittently ignited 


rectifiers start excitation arc every cycle 
— require greater margin in firing power 
to ride through system disturbances. 


CIRCUIT — Complex circuit required to 
obtain necessary steep wave front im- 
pulses — which must be synchronized 
with main anode voltage. Special firing 
circuit includes special transformers, re-: 
actors, capacitors, plate type rectifiers. 


J Tune in the Boston Symphony, Blue Network, every Sat. Eve. 
A170 


ea: Allis-Chalmers en- 
gineers introduced mercury 
arc rectifiers to U. S. industry. Ex- 
citrons are /ime-proven. 
Today, consider Excitrons for all 
wer conversion, 250 volts up. 
Allis-Chalmers, Milwaukee 1, Wis. 


MERCURY ARt 


CHALMERS EXCITRO 


RECTIFIERS 
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|We broke 4000 
suspension insulators 





In the course of a single test, to get 
just one set of facts, O-B laboratory 
technicians pulled to destruction enough 
suspension insulators to build 25 miles 
of conventional 69-kv., H-frame line. 
That’s a lot of ruined insulators! They 
must have wanted the information 
badly--they did. It must have been 
valuable information--it was! 

On the data from this test was es- 
tablished a mathematically precise 
method of sampling O-B insulator pro- 
duction. The law of probability is just 
as sure as 2+2=4, providing your 
sample is representative of the whole, 
so we destroyed 4000 insulators to be 
sure of our figures. 

Resulting from this test was a new 


standard of suspension insulator 
strength rating--minimun unit strength. 
Old average strength has been aban- 
doned. It worked on paper but not on 
the line, where insulators hang in 
strings whose strength depends upon 
the weakest member. 

Frankly, it wasn’t as brief or as sim- 
ple as all this. No one had ever tried 
making insulators to the rigid stand- 
ards which this new inspection method 
imposed. But it resulted in this. When 
you see “O-B” on an insulator cap, and 
beneath this a strength rating, that is 
minimum strength--a specific rating 


applying to that particular unit. It as- 
sures you the kind of strength that 
counts, because you can count on it! 


2493-H 


Chto Priaabt- 
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MANSFIELD, OHIO 


CANADIAN OHIO BRASS COMPANY, LIMITED 


NIAGARA FALLS, ONTARIO 
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The past century has witnessed the develop- 
ment of the telegraph, electric light, tele- 
phone, automobile, airplane, radio and many 
other industrial marvels, which are still in the 
process of transforming living conditions 
throughout the world. And..today there is 
wide enthusiasm over another revolutionary 
development—the helicopter . . . and wide 
curiosity concerning #s future possibilities. 

Therefore it is timely to publish a sincere 
and factual appraisal of the helicopter and an informed 
statement of the part it may play in future progress. As one 
of a dozen or more substantial and conservative industtial 
organizations engaged in helicopter development—the old- 
est in the rotary wing field—Kellett Aircraft: Corporation 
accepts ‘this opportunity to present some helicopter facts 
and to state the. opinions of its management and engineering 
staff on the future of the helicopter. 


DEVELOPMENT HAS BEEN RAPID 


Today, in the United States, a half dozen or more different 
helicopter types are flying. To the best of our knowledge, 
helicopters are flying in no other country, and only in the 
United States is effective research and production being 
carried on. This is largely due to the sponsorship received 
from our military services during the war petiod. 


WHAT CAN HELICOPTERS DO? 


The helicopter, as a matter of normal flying operation, can 
rise straight into the air from a standing start; land in the 
same way; hang motionless in the air at low altitude over a 
given point for as long as the pilot wishes; fly backwards as 
easily as your automobile reverses; move directly sideways; 
fly safely inside a large auditorium. 


ARE HELICOPTERS EASY TO FLY? 


The men who pilot helicopters today are carefully trained, 
experienced men. Flying a helicopter is not a job for a nov- 
ice. Many controls must be coordinated and the pilot must 
possess excellent skill and judgment. However, these ‘‘ex- 
perts” are otherwise average individuals and one or two of 
them had never had experience in flying before they stepped 
into helicopters. It is reasonable to expect that “‘ease of 
flying” will be improved with further engineering develop- 
ments. 
WHAT WILL HELICOPTERS COST? 


Helicopters, if they could be purchased on the market 
today (which military requirements will not permit), would 
be more expensive than the most costly automobile. Engines, 
intricate transmissions, control mechanisms and rotor blades 
require special design and construction methods. Helicop- 


-, ters are likely to be costly for some time to come. Of course, 


if the efficiency of mass production and the competitive 
enterprise system are permitted to have their effect, the cost 


| Answerinc some HELICOPTER auestions 








is certain to come down. 


ARE HELICOPTERS SAFER? 
It has not yet been demonstrated that, 
helicopter is any more safe or less safe thay 
other aircraft. Conventional airplanes haye 
established impressive records for safety, 


WHO WILL USE HELICOPTERS? 

It is our belief that helicopters will have thér 
first important usefulness in fields whet 
other forms of transportation cannot serve. In many situ. 
tions the helicopter will introduce important savings of 
time, manpower and money. For instance, in the spraying 
of agricultural crops, inspecting and servicing of ctos 
country oil pipe lines and electric transmission lines; forest 
and shore patrol; prospecting; in mail and passenger service 
to areas otherwise inaccessible by air. 


WILL HELICOPTERS BE FAST? 

As aircraft, helicopters today are not very fast. To a world 
which accepts 400 m. p. h. flight as commonplace, they may 
never become ‘“‘fast’” aircraft. BUT the helicopter’s asa 
crow-flies travel is much faster than automobile or train 
transportation, and even faster in some cases than the com- 
bination of land and plane travel which present-day ait 
transport entails. The practical helicopter will not requires 
trip to an airport as a necessary preliminary to a flight. 


WHAT ABOUT HELICOPTER CAPACITY? 
Helicopters are still in the medium-power, cabin class. It 
may be some time before a type will develop. which wil 
cruise more than a few hundred miles without refueling ot 
which will carry more of a load than a sedan. 


HOW RAPIDLY WILL HELICOPTERS BE PERFECTED? 

As in the case of the airplane, development of the helicopter 
is a matter of engineering. The present-day airplane is the 
result of many millions of engineering-man-hours ovet: 
period of years. The present-day helicopter is the result of 
several hundred thousand engineering-man-hours ovet i 
period of years—inconsequential as yet, compared with tht 
engineering applied to the airplane of today. Over the yeas 
to come, additional millions of engineering-man-hous 
must be expended in order that the helicopter shall make its 
maximum contribution to progress. How soon that goals 
reached depends on the rapidity with which the engineering 
investment can be made. 


KELLETT HELICOPTERS 
Kellett Aircraft Corporation has been a designer and builde 
of rotary wing aircraft for fifteen years. We have confident 
in our ability to provide after-the-war helicopters which wil 
be practical for many commercial uses. We look forward 0 
widening fields of service—along with other aircraft mani 
facturers—in a better, happier, more air-minded fututt 
Kellett Aircraft Corporation, Upper Darby (Philadelphia), Pe 


KELLETT 


OLDEST ROTARY WING AIRCRAFT MANUFACTURING COMPAN! 


14 
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They Haven't Yet Specified 


WHA T REALL Y co UNTS 







IT'S THE RIGHT 
SIZE AND SHAPE 


BUT-will it give the 
service you expect? 


SYRS 1OYRS 
th | 


Measuring and testing a new switch and bus in- 
sulator fresh from the factory tells you this--it meets 
established standards for this class of insulation. 


All this measurement and all this testing fails, 
ina large degree, to answer this question--how long 
will it operate without making trouble? 
This is what really counts in a switch and bus 
Insulator, and it can’t be covered by any set of 
specifications. 

But here is a fact you can tie to. As a part of 
0-B’s largest and longest service records in the in- 


dustry, thousands of these insulators have passed 


thirty years and are still going strong. Advance- 
ments have made today’s insulator a better product 
than these “pioneers”. Therefore you can place 
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IT MEETS STRENGTH IT TESTS UP 
REQUIREMENTS TO ELECTRICAL 
OKAY STANDARDS 


your confidence in O-B switch and bus insulators-- 
not based on mere claims or technicalities, but 
based on the record! 

Into O-B switch and bus insulators go all those 
things that can be specified, plus that essential 
quality of long service life that cannot be defined, 
but can be proved by the longest station insulator 
service records in the industry. There is one simple 
way to specify this--just put O-B on your next order. 


io Bitttd. 
MANSFIELD, OHIO 


CANADIAN OHIO BRASS COMPANY. LIMITED 


NIAGARA FALLS, ONTARIO 2492-H 
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For long-life, trouble-free control panel 
and. switchboard wiring 


IRROM GEON vinyl resins may be made a wide 

variety of flexible thermoplastics possessing un- 
usual electrical properties. One such formulation is 
GEON 6373, especially compounded for control panel 
and switchboard service. 

Wire insulated with GEON 6373 permits a thinner 
layer of insulation and so saves space. The smooth 
surface of GEON insulation means easy installation 
and maintenance. Its flame resistance means greater 
safety. And recognized authorities have approved it 
for use in sustained operating temperatures up to 80°C. 

It is easily processed directly onto the wire and can 
be brilliantly colored for immediate identification. Its 


CTT 


CA CLEAR LLL 


high abrasion resistance ontenlen its use where vibra 
tion may be a factor. Its resistance to normal aging 
means a service life many times that of conventional 
insulating materials. 

Other compounds may combine these and the fol 
lowing additional characteristics in a wide variety of 
combinations to meet specific service requirements: 
resistance to acids, alkalies, almost all’ chemicals, 
resistance to light, heat, cold, ozone; light weight, 
and many others. 

GEON is currently available to industrial usets 
subject to allocation under General Preference Ordet 
M-10. But limited quantities can be had for experiment. 
And our research staff and laboratory facilities afe 
available to help you work out any special problems 
or applications. Just write Department C-5, Chemial 
Division, The B. F. Goodrich Company, 324 Ros 
Building, E. 9th and Prospect, Cleveland 15, Ohi® 


CHEMICAL DIVISION 


THE B. F. GOODRICH COMPANY 


ROSE BIIILDING, E. NINTH & PROSPECT, CLEVELAND 15, oul 
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Because e « e in discharging 
20,000 amperes their high effi- 
ciency... 


1. Limits the voltage to 43% or 
less of the chopped wave trans- 
former test voltage. 


2. Limits the voltage to 50% or 
less of the full wave 
transformer test voltage. 


3. Limits the voltage to 
TYPICAL a value less than the 


CRYSTAL VALVE 60 cycle one minute in- 
LIGHTNING ; 
ARRESTER sulation test voltage. 


OLTAGE LEV 


BY CRYSTAL VALVE 


IMPULSE V 


PERMITTED 


3000 VOLT RATING A2 
_— 19 KV-IR Drop 20000 Amperes 10x20 Wave @ 


69 KV 
Chopped Wave 60 KV | 14 KV-Impulse aressiown ys 
Full Wave 1-Minute 27 KV 11 KV-IR Drop 1500 Ampe 
60 Cycle Crest—'- 
9000 VOLT RATING 4 82 


ners 10x20 Wave 

~ 110 KV 47 KV-IR Drop 20000 Amperes 

na 95 KV 43 KV-Impulse Breakdown ste eeid 
ee 48 KV 31 KV-IR Drop 1500 Amperes 


60 Cycle Cres 


ELECTRIC SERVICE MANUFACTURING COMPANY ¢ 17th & CAMBRIA STS., PHILA. 32, PA. 
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Use G&W Type “FC” on ruse curours| 
for multiple circuit FUSE-SWITCH centers|* 


BAN JT 


/ 


HE UNIT shown takes care of one main circuit and 

four branch circuits ... each with gang-operated load 
break oil disconnects and with oil immersed fuses for 
overload and short circuit protection. Completely metal 
enclosed—safe and satisfactory for any location—out- 
doors, indoors or in vaults. 


These Type "FCBX” units are especially suitable for use 
in locations which are exposed to corrosive fumes, ex- 
plosive gases, salt air and inflam- 

mable dust. 


Type “FC,” Style “B” Oil Fuse Cutout 
5000 volts — 200 amps. — 25000 kva. 


Interlocking cover and cover clamp insures 
safety when replacing the simple, inexpensive 


fuse link. Beryllium copper springs make ideal 
full load break switching contacts. Unit de- 
tachable porcelain cable entrance bushings 
with closed hood nuts definitely seal bottom of 
cutout tank against oil leaks. 


Welded steel boxes with Type FC” 
Oil Fuse Cutouts, factory assembled 
to meet individual requirements, save 
space and installation labor. 


Write us or our nearest representative for further data. 


CR 


aT SPECIALTY CO. 


7780 DAN.E AVE., CHICAGO 19, ILL. U.S.A. 


Also made in Canada by Powerlite Devices, Ltd., Toronto 


Potheads ... Boxes... Oil Fuse Cutouts... Oil Switches... Multiple Circuit Disconnec! 
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@ On a cost-per-year basis, transmission line construction on wood poles with Lapp Line 


ee 


Posts is most practical and economical. And today, if load demands make it necessary 


a 
~ 3 


ee 


a 


for you to build a new line under war-emergency restrictions, you'll find this same con- 


struction will require least in critical materials, least in man power. The extra height of 






Lapp Line Posts will give your line better clearance, or even in some cases permit use of 






shorter poles. Coordinate necessity measures with your long-time 






planning and build low-cost long-service lines—on Lapp Line Posts. 


a ; : 


~ LAPP INSULATOR COMPANY, INC., LE ROY, N. Y.- 
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MITACK.. with POWER 


Wat's back of the smashing offensive that is carrying the war to the Axis? The 
dynamic energy of management and labor . . . the amazing ingenuity of 
engineers . . . and, not least, the gigantic load shouldered by our public utilities and 
industrial power plants. : 

Ht would be impossible to over-emphasize the importance of power to the almost 
incredible production of ships, planes, tanks, guns, ammunition, and other 

war material. In producing steam to supply electrical energy, American power plants 
are keeping war-plant machines humming at stepped-up speeds never 
before attained. As J. A. Krug of WPB aptly sums it up, ‘Power has never 

been too little or too late.”’ 

Working with power plant executives and personnel has been 

a privilege for Babcock & Wilcox . . . and an opportunity 

to apply our experience in steam generation to the war-vital 

needs of expanding and maintaining boiler capacity. 

We at B&W know that when the history of this 

war is written, the electric light and power 

industries will receive high recognition 

for a job well done . . . even wider 

recognition than the special 

citation already conferred upon 

them “for distinguished 

wartime achievement.” 
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The Babcock & Wilcox Company 


85 Liberty Street, New York 6, N. Y. 


N&e WILCOX zkKkekekwkxkK«r +a 


MAR ELECTRICAL WORLD © October 28. 1944 21 





, THhley mAs 
Coie & Ee °3 r y r 

4 i re P | ry C Ry cove : / 
“ eT a a & t 
° . d P Pe en 03 
3 am at 7Fr™ res © oy 
te & A 
cia : , 
a Ba - 6: 








= 
fg 


Saeed 
REY) at 
UL BET BS 


ete 
aL Can 


= 


> 


te 


DELTA-STAR.... [anos 


duty disconnecting switches can be 

counted upon to meet war production 

demands of continuous heavy load. 

Rugged in construction, they're built to 

carry full rated load continuously with- 

out overheating yet overcome operating pis iy 

difficulties, the usual bugaboo of high 

capacity switches. DELTA-STAR switches ; Al 

are easy to operate. : fj SL ean a 
ao , | Mea 
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STRAIGHT LINE CURRENT PATH 
PRESSURE-BUTTON CONTACTS 
ANNULAR LINE-PRESSURE HINGE 





TONGUE TYPE CONSTRUCTION Py 
SILVER-TO-COPPER CONTACTS mis 


BALL TYPE PRESSURE RELEASE 
NO CURRENT CARRYING CAST PARTS 


These switches incorporate all the hi): 
best known features for long, hard serv- 23 KV, 3000 A. 
ice. When operated, the high contact 
pressure is released by a gentle pull on 
the hookring. Continued pull opens the 
blade. with wiping action and surpris- 
ingly small effort for such heavy con- 
struction. Closing is just as easy. 

Furnished as shown for connecting to 
vertical bars or can be provided with 
tangs for special arrangements of ver- 
tical or horizontal bars. Clamp type 
terminal lugs can be provided for tub- 
ing or cable. Also supplied with corru- 
gated insulators for indoor service. 
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‘ DISTRICT REPRESENTATIVES IN THE FOLLOWING CITIES 
Wy ath Birmingham, -.la. Indianapolis, Ind. Philadelphia, P 
Boston, Mass. Kansas City, Mo. Pittsburgh, Pa 
* Buffalo, N. Y. Knoxville, Tenn. Richmond, Va 
ie Charbotte, N.C. er wl 1 ee ore Slams coh Thre 
N F Cleveland, Ohio Minneapolis, Minn. San Francisco 
- Dallas, Texas Aree el 


New Orleans, La. 


Detroit, Mich. Norfolk, Va. A 4 ashington, I 
MAIN OFFICE AND FACTORY — 2400 Block, Fulton St., Chicago 12, III. ers am ee OCLC ea : CT ad 
ae z os 2 i : ‘ ES CANADIAN ASSOCIATE 
NEW YORK OFFICE — 140 Cedar St., New York 6, N. Y. ne eee Pa, ee oa Te Toronto 13, ¢ i 
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How does Your lighting Check Up 
with Todays Higher Standards 
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NLY a job by job, department by department analysis of your illumination standards . . . that eliminates irritating glare and un- 





lighting can determine the answers to the question: ‘““How 
Does Our Lighting Check Up with Today’s Accepted Standards?” 


Such a check up will reveal: 


1. Are we providing our employes with the necessary light 
for easy and comfortable seeing? 


2. Where and how can annoying direct and reflected glare 
be reduced? 


3. What must be done to the lighting and to the working sur- 
faces, the walls and ceilings to reduce sharp brightness 


contrasts which interfere with good seeing? 
4.. Where must sharp shadows be eliminated? 


Much of your production efficiency depends upon the proper 
answers to these questions. Lighting that meets today’s higher 
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BEN7AMIN 


Leghting 9s 


Distributed Exclusively Through Electrical Wholesalers =~ 


comfortable brightness can also be an important influence for 
better labor relations. 


You can be sure of obtaining maximum results from your light- 
ing by specifying Benjamin Lighting Equipment. Such specifica- 
tion assures you of lighting that conforms to all recognized indus- 
try standards through lighting equipment that is scientifically 
designed to provide proper shielding, adequate diffusion and 
efficient direction of light where most needed. 


Without cost or obligation on your part, Jet us place your 
name and the names of your associates on our list of those to 
receive the various Benjamin bulletins and other data to be made 
available during the next few months. These will be helpful to 
you in making a study of your lighting and in planning needed 
improvements. Just write Benjamin Electric Mfg..Co., Dept. K, 
Des Plaines, Illinoisand ask for Benjamin Re-Lighting Service Data. 
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Simplex-Anhydrex Cables are Back 
With Simplex Synthetic Rubber Insulation 


For Underground or Submarine Service 


When Japan took over Burma, Malaya and the Dutch East 
Indies, we lost our sources of deproteinized rubber, the basic 
ingredient of the rubber insulation used on ANHYDREX cables. 
We now offer a new ANHYDREX with insulation in which 
Simplex Synthetic rubber has taken the place of natural, 
deproteinized rubber. In it we have closely approached the 
resistance to water absorption of the old ANHYDREX which 
was suitable for use under water or in wet ground without 
further protection from moisture. Steady progress is being 
made toward a resistance to moisture which will equal and 
perhaps excel the original ANHYDREX. 


The above statement is made; first, as a report of progress 
in adapting Simplex Synthetic rubber insulation to carry on 
for one of our most important special insulating compounds 
and, second, to suggest that our experience with low water 
absorption insulation is at your service whenever exposure to 
water creates a cable problem for you. 


There is no better insurance against cable trouble than an 
effective barrier, such as ANHYDREX insulation, which will 
prevent moisture from getting into a cable and interfering 
with steady, uniform service. ANHYDREX cables with insula- 
tion made with Simplex Synthetic rubber can be depended 
upon for efficient performance under wet conditions. 


Simplex Wire & Cable Co., 79 Sidney Street, Cambridge 39, Mass. 
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Woden Low Cost 
SHORT-CIRCUIT PROTECTION 


e@ The accepted use of S & C High- Interrupting 
Capacity Power Fuses by leading builders. of 2300 
and 4600 volt motor control equipment is good 
evidence of satisfactory performance.. They provide 
accurate, dependable short - circuit protection in 
small space—at lower cost, and eliminate the need 
for back-up circuit breakers. 


These S & C Power Fuses, easily serviced on the 
job, are precision-built with traditional S & C thor- 
oughness. They provide reliable short-circuit pro- 
tection up to 150,000 KVA at 2300 volts and to 
250,000 KVA at 4600 volts. For details, write for 
Bulletin 200. 


SCHWEITZER « CONRAD, Inc. 


4435 Ravenswood Ave., Chicago 40, U. S. A. 
Supplied in Canada through Powerlite Devices, Ltd., Toronto, Ont. 


Experience Will Choose the S & C Fuse 
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on rural lines with the new Westinghouse 
AR-I] AUTOMATIC CIRCUIT RECLOSER 


Here’s a double-barrelled answer to unnecessary out- 
ages on rural lines—the new Westinghouse AR-1 
AUTOMATIC CIRCUIT RECLOSER. 


1. On temporary faults, the recloser restores service 
after opening and clearing the fault. This eliminates 
over 80% of unnecessary outages and service trips. 


2. On permanent faults, the recloser locks out after 
attempting to restore service three times. 


‘ Due to time-lag tripping, only the recloser nearest the 
fault opens even once, Accurate co-ordination with 
other reclosers and standard fuses is possible only with 
time-lag tripping. Length of line out of service is re- 

_duced to an absolute minimum. 


The recloser gives ideal protection to important loads, 
avoids revenue loss on dead lines and builds customer 
good will through better service. 


- Complete tables and charts on how to co-ordinate the 
recloser with other circuit protection are yours for the 
asking. Write today for booklet B-3329. Westinghouse 
Electric & Mfg. Co. East Pittsburgh, Pa. Dept 7-N. 


J-60549 
TIME-LAG TRIPPING 


PERMITS 

Co-ordinating reclosers with each other and with fuses 
Burning faults clear and restoring service...” 
Energizing line after lock-out without by-pass;-switch 


PREVENTS 

Simultaneous tripping of reclosers 

Unnecessary tripping oR, mpemnentary overloads 

Chattering ; ee 

Tripping of immediate and preceding reclosers when re- 
~~ . energizing line ” 
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AR-1 RECCLOSER 
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HOW HUNTER PRESSED 
STEEL COMPANY USES 


ELECTRONICS IN. 


SPRING-MAKING _ 


HAT is a spring? At the Hunter 


Pressed Steel Company, it’s axpiece~ 


of “educated”’ metal — with a personalit¥ 
all its own. For Hunter engineers have 
made a real science of spring-making. 


Since even a small spring may control 
an important machine or system, its per- 
formance must be extremely accurate 
and dependable. 


To help make certain springs better — 
and to check their results precisely — 
Hunter engineers have pressed into serv- 
ice the famous RCA “‘picture” tube. This 
cathode-ray tube $nables thei to observe 
the performance, under actual operating 
conditions, of a small precision spring in 
a rotating assembly. 


This spring is linked to a small plunger, 
and is extended and compressed by cen- 
trifugal force as the assembly rotates. In 
test, the assembly is rotated at ‘prede- 


POM CMS Cl hae Melia) lalate Maeda) 
panel) rotates, the motion of plunger is pictured on 
eohitels (ech MO Ja te Sat d leo ah toa 
spring is thus assured. (Photo courtesy 


Hunter Pressed Steel Co., Lansdale, Pa.) 


s 


termined speeds in a magnetic field. The 
motion of the plunger and the changes 
produced are flashed on. the screen. of 
the RCA Cathode-ray oseillograph, as 


..» Shown in the photograph above. Thus, 
“2 the cathode-ray tube “pictures” thespring. 


action quickly and accurately while the 
‘assembly is in operation. . 


This is just one example of how many 
jobs can be done better, cheaper, and faster 
the electronic way. 


The cathode-ray tube has many appli- 
cations in industry. It can be used to make 
instantaneous measurements of electrical 
circuit performance; to make continuous 
observations of a wide range of processes; 
to compare dimensions, colors, speeds; to 


7 


measure time intervals as short as a 
millionth of a second;*in fact it can 


observe or measure any quantity that 


can be converted to-voltage or current. 


‘If you have a problem in anyf these 
classes, it may well be that standard RCA 
cathode-ray tubes can be adapted to your 
reqairements. In any event, why not 


‘write, stating-your problem in detail? 


Our RCA Tube application engineers may 
be able to hélp you. Address: Rapio 
CorporaTION OF AMERICA, Commercial 
Engineering ‘Section, Dept. 62-16W, 
Harrison, New Jersey. 

Remember, the Magic Brain of all electronic 


equipment is a Tube...and the fountain- 
head of modern ‘Tube development is RCA. 


; 


RADIO CORPORATION OF AMERICA 


RCA VICTOR DIVISION * CAMDEN, N. J. 
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' marking an important milestone in the 
steady growth of a PROGRESSIVE COMPANY 

















Since 1919, the Standard Transformer Company of Warren, Ohio 
has designed and built electrical transformers for Utility and 
Industrial use. As a matter of fact, we have a background of 50 
years of transformer experience, for this firm was formed when the 
Packard Electric Company, who started building transformers in 
1894, withdrew from the field. Key executives, engineers and 
workmen came with Standard, to continue here the manufacture of 
products with which they were thoroughly familiar. Thus, experi- 
ence dating from the earliest days of transformer building is utilized. 
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“TRANSFORMER COMPANY 


7 oday Today, Standard offers a complete line of well 
designed, skillfully built transformers. Service 


records prove the economy and dependability of our products. An 
experienced engineering staff and a flexible manufacturing system 
enable us to provide transformers that meet your specifications. 
We will be glad to give you full details on any types in which you 


are interested. Write to the Company or nearest representative. 


STANDARD TRANSFORMER COMPANY 


WARREN, OHIO 
Representatives in Principal Cities 





‘ x Makers of Transformers for: Distribution, Power, Metering, Street Lighting, Testing—Dry and Liquid Filled Types 
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The villain of this film 
threatens your plant, too! 


MIRE, the saboteur, can destroy your plant — 
even though you've installed the most modern 
fire-fighting equipment! If your men don’t know 
how to operate it, or if they use the “right’’ equip- 
ment against the wrong fire, disaster can easily result. 
Believing that visual instruction is easiest un- 
derstood, longest remembered, Walter Kidde & 
Company have produced a color film with sound. 
It shows exactly what to do when fire strikes. It 


pictures the different classes of fire, shows how 
to fight each of them. It’s fast-moving, grips the 
attention of its audience during the twenty min- 
utes of its run. 

We'd be glad to show this film to key men at 
your organization. There is no obligation what- 
ever for this service. Just drop a line today to 
the address below and we'll arrange a showing 
at your convenience. 


WALTER KIDDE & COMPANY, INC., 140 CEDAR STREET, NEW YORK, 6, 
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Because of the basic importance of adequate wir- 
ing to the entire electrical industry, Anaconda is 
presenting messages like this in a wide list of na- 
tional publications. 


ps gepinnig hp tanin party cnt 


IT’S YOUR POSTWAR ELECTRICAL HOME 


— St that i works! 


THINK of your electrified home tocome...bigand ~ later in breakdowns and expensive alterations. 
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little appliances of all kinds . . . advanced heating 

. air-conditioning . . . better lighting . . . tele- 
. All fine servants — but they will be handi- 
capped if you give them insufficient electrical ca- 
pacity. 

So often electrical wiring plans are based on past 
electrical experience —a poor guide to the needs of 
peak loads to come. It’s far safer to plan reserve ca- 
pacity in line with the huge future increase in elec- 
trical usage. You'll save yourself plenty of grief 


Vision. . 


NACONDA WIRE & CABLE COMPANY 


_ 25 Broadway, New York 4. 
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Hi Mays Wher 


Manufacturers! Apply this in terms of industrial 
equipment in your business. The problem’s the 
same. Make sure you have ample electrical capacity 
to meet the huge future increases in electrical usage 
sure to come. In plants too, planned wiring will 
cost a lot less than unplanned wiriag. 

Before structures get out of the planning stage, 
it will pay to consult electrical contractor, utility 
power engineer, plant power engineer. They’ll 
agree that it’s always wiser to Wire Ahead! 44265 


. Sales Offices in Principal Cities 






Exide Batteries 


industrial plants is proof of their depend- 


Ready to respond instantly ability, long-life and ease of maintenance. . 


° ° Through more than half a century, Central © 
with a mighty surge of power ns ep an have learned poke Exide ~ 
Batteries assure the utmost in efficiency © 
and economy ...and that when they buy — 
Exides they Buy to Last. By caring for ~ 
them, they Save to Win. i 


Whether the load required is for closing 
or tripping switchgear, for continuous 
control bus operation, for emergency i 
lighting, or other storage battery duties, Whatever your battery problems, Exide — 
Exides can be counted on to perform engineers will be glad to help you solve them. ; 
promptly and powerfully whenever the 
occasion demands. 


Exide makes several types of storage bat- 
teries for control bus operation. These 
batteries have earned the confidence of 


engineers everywhere, and their wide- BATTERIES 


spread use in public utilities and private 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 


Exide Batteries of Canada, Limited, Toronto . 
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muni ation’ to the deep sea diver— 


mad: their eflicienc} ‘depends on water- 

istunt insttlation. They typify the ex- 

n rvice for which Vixy.itr plastic 

and. cable insulation is exceptionally 

ited. It retains its excellent elec- 

qi7¢af Characteristics though immersed in 
tor fresh water during long periods. 


Besides its high water resistance, VINYLITE 
g@ insulation gives the electrical field 
advantages of unusual resistance to 

grease, alkalies. chemical fumes, 
abrasion, and the deteriorating action of 
air and sunlight. It remains flexible at 
low temperatures. It can be made in a 
wide variety of colors. Certain types are 
nen-flammable, others are slow-burning. 
Their thin-wall construction and high 
dielectric strength permit a greater num- 
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At present, VINYLITE~plastic: insudatiom: is 
allocated 100 per cent to <esséntiak appli- 
cations. When made available for genefal 
use, it will bring new reliability and 
service life wherever its water resistance 
or other properties are needed by public 
utilities, industrial and construction con- 
cerns, and marine, automotive, and air- 
craft manufacturers. Booklet 28-VR de- 
scribes VINYLITE resin compounds for 
wire and cable insulation and shows their 
advantages for specific uses. Write De- 
partment 28 for your copy. 


BAKELITE CORPORATION 
Unit of Union Carbide and Carbon Corporation 
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So East 42Np STREET, NEw York 17, N.Y. 
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You cau expect... 


MORE EFFICIENT POWER TRANSMISSION 
WITH ANACONDA BUS SHAPES 


WHEREVER modern electrical engineer- 
ing practice requires bus construction 
embodying structural strength, low 
ohmic and reactance losses or effective 
heat dissipation, the range of copper 
bus shapes made by The American 
Brass Company will meet every specifi- 
cation. 


BARS— Require minimum space, may 


be bent or twisted, connected to appa- 
ratus without special joint preparation 
and in laminated construction have 
unlimited d.c. capacity. 


TUBES — Provide the highest bus con- 
ductor efficiency at a.c. frequencies, 
have greater rigidity, and may be oil 
er water cooled. 


CHANNELS— Have large surface area, 
reduce temperature rise, provide great- 
er rigidity than tubes for long runs and 
have flat surfaces for tap-off. 


ANGLES-— Are ventilated hollow busses 
with highest rate of heat dissipation, 
handle greater current density but re- 
quire more space for installation. 


CABLES—Solve many problems in con- 
ducting extremely heavy currents in 
confined space or in connecting moy- 
ing apparatus such as arc or resistance 
furnaces. 44217 


Write for Bus Conductor Booklet C-25, 
or consult The American Brass Company 
Technical Department. 


WAR BONDS 


THE AMERICAN BRASS COMPANY-—General Offices: Waterbury 88,°Connecticut 


Subsidiary of Anaconda Copper Mining Co. ¢ In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 
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HE quality of Braden workmanship has caused the gov- 

ernment to call upon us more and more for winches 
designed to serve the war effort—we have been booked 
tighter on repeat orders than many of our competitors. 


Nom er 


This is a tribute—one we deem it a privilege to merit— 
but we are paying a penalty for the traditional Braden 
quality in that many of our regular customers are having 
to go elsewhere for winches. 


The victories of our armed forces foretell the day when 
we shall again serve you with as many Braden Quality 
winches as you need. We hope you will bear with us and 
understand the situation until this time arrives. 


BRADEN WINCH COMPANY ¢ TULSA, OKLAHOMA 


Export Representative: M. N. Gomez, McBirney Building, Tulsa 3, Oklahoma 


BRADEN 


Buy Braden Winches — They Are Safer 
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alr CENTURY OF PRACTICAL 


FIELD TESTS... 


in every type of electrical 
equipment from generators 
to wall switches! 








Can you use the services of an expert with 50 years’ experience in 


testing, developing and specifying insulating materials? The |] 
Then specify the Westinghouse line of ‘‘Tuffernell’’ Insulating he ci 
Materials. They’re the result of fifty years of field tests with every perio 


type of electrical equipment. 





This Westinghouse experience with all conceivable types of insulat- 


ing materials has built up an authoritative file of exact application burn 
data. All of it is made available to you through Westinghouse Insula- bie 
tion Specialists. Call on them for help in your insulating problems. Ie 

onn 


Valuable material from this ‘insulation know-how’’ is now made 





available to you in the new Insulation Sample Book. This simplifies ad 
: { 


selection of varnishes, tapes, fabrics and papers with actual samples. 





Copies are available through your nearest Westinghouse distributor. ect 
Ask for B-3322.. Westinghouse Electric & Manufacturing Company, 50% 


Hang up this new Insu- . 

lation Sample Book for East Pittsburgh, Pa., Dept. 7-N. ‘ J-06358 
handy reference. It sim- . 

plifies selection, ordering 
and application of Micas, 
tapes, fabrics and papers. 


@ Westinghouse 





for 






FFICES EVERYWHERE 
° IN CA 


INSULATING MATERIALS Tey eg 
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The Burndy HY DENT connection is one point in 
e circuit that has caused no concern during this 

period of heavy overloads . . . when the “heat” 
eally has been on. Being securely and perma- 

ently indented to the wire or cable with the 
Burndy HY TOOL, no loosening could occur even 
ndet adead short! 

It's this complete freedom from worry about 
onnector troubles that has made the HY DENT 
onnection so widely preferred not only by utilities 
and contractors but for electrical equipment as 
well. It provides a permanent connection, of high 
lectrical efficiency, and it cuts installation time 
0% to 90%. 

HYDENT connectors, made in the form of 


ugs, links, reducers, taps, tees and crabs, are avail- 


ible for all wire and cable sizes. For complete 
formation, write . . . Burndy Engineering Co., 
07 Bruckner Boulevard, New York 54 
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A HYDENT connection 


Ut Z LOOSEN OR MELT OUT! 


N CANADA: Canadian Line Materials, Limited, Toronto 13 
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- % When you. install ILLINOIS Wet 

__ Process Guy Strain Insulators you are _ 
sure of high mechanical strength and 
uniformity. 


Only materials that meet our high 
specifications are used so that we 
can assure top quality wet process 
guy strain insulators. Plant control 
guarantees the proper handling of the 
material—careful firing makes pos- 
sible an insulator without internal 
stress. Large stocks of standard sizes 
are carried, 


©NON-POROUS++ HIGH MECHANICAL STRENGTH 
@HIGH DIELECTRIC STRENGTH ¢ + EXACT DIMENSIONS and UNIFORMITY 


eR ee ee ee ee 


ee 
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On the question of manpower, manpower can be cleaned. Dusting or washing with 
to install the lighting fixtures in a new mild soap and water often suffices to keep 
addition or to relocate them as require- them working at high efficiencies. Other 

ments change—the lighter weight of Alzak methods may be needed under more severe 
Aluminum Reflectors makes those jobs conditions. But the glass-like hardness of 
easier. It saves on man-hours to do the job. = the Alumilite finish (process patented) 
Putting light where you want it, gaining makes cleaning easy. 
valuable man-hours on production through Aluminum is now available for other- 
better lighting, is a job which Alzak — than-war purposes. Since the production 
Reflectors do especially well. Reflec- of Alzak Aluminum Reflectors requires 
tor shapes are not dictated by material noincreased manpower, youcan substitute 
limitations. You can obtain bright, spec- § Aluminum for the metal you have been 
ular finishes or matte, diffuse surfaces, or using in reflectors. Our representatives will 
combinations of the two. gladly help you determine the facts. Write 
Man-hours are again saved by the ease AtumMINuM Company OF AMERICA, 2138 
with which Alzak Aluminum Reflectors Gulf Building, Pittsburgh 19, Penna. 


an eee j A L U M j iN U M 
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LUMARITH insulation 
protects against the 


BLACK HAND OF CORROSION! 


LUMARITH insulation is effective protec- 
tion against electro-chemical corrosion 
even under severe conditions—for exam- 
ple, applications involving fine wire 
under conditions which ordinarily cause 
electrolysis, such as the presence of 
moisture and direct current. 

Lumarith isn’t subject to that built-in 
hazard of many types of insulation —or- 
ganic decomposition.- Lumarith resists 


Send for “Lumarith for the Electrical Indus- 
try” a valuable reference booklet. Celanese 
Celluloid Corporation, a division of Cela- 
nese Corporation of America, 180 Madison 
Avenue, New York 16, N. Y. 


moisture and contains no materials which 
combine with moisture to form free acids. 
It is outstanding for high dielectric 
strength, and its softening point makes 
it applicable for many types of coils. 
Available in films, sheets, rods, tubes 
and molding materials. Films are sup- 
plied in plain or in special mat finish that 
reduces slippage and increases visibil- 
ity for easier winding. 


*Reg. U.S. Pat. Of, 


Qa 


Jt Celanese Lbastic 


28, 
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@ Pictured edd’ is one of two duplicate instal-, 
lations recently placed in operation at two 
plants of a large steel maker. Purchaser had 
learned from experience with similar instal- 
lations in other plants that EC&M Control 
Apparatus and Control Engineering rank at 
the top for this important primary step in 
steel making. Accurate records over a 
number of years showed this control to be 
safe, economical, and efficient. 


Consult with our nearby office 
when considering control for 
Blast Furnace, Distributor- 
tops, Bell-hoists, Skip-hoists, etc. 
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In service 98% | 


The outage charts below and on the opposite page 
provide graphic evidence of the fine operating record of a C-E Steam 
Generating Unit in the Cumberland, Md. plant of The Potomac Edison 
Company. This unit is designed to produce, at maximum Continuous 
capacity, 312,000 lb of steam per hr at 840 psi and 830 F. 
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J 
REPAIR LEAKING . 


BOILER TUBE aU air ad, 
STOPPED UP 


REPAIR LEAK 
ON SAT. STEAM 
LINE AT DRUM 
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C-E PRODUCTS INCLUDE ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS; ALSO SUPERHEATERS, ECONOMIZERS AND AIR MEAIE 
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During the three vital war years 1941, 1942 and 1943 this unit was actually 
on the line, 24 hours a day, 7 days a week for 98.2% of the entire period. If 
the brief scheduled outages for general inspection are excepted, the outage — 


forced outage — is about 1% for the three year period. 


The unit was first placed in service in June, 1938. From that time until the end 


of 1943, a period of 512 years, the unit was in service 95.5% of all the time. 


A-828 


tm COMBUSTION ENGINEERING 


200 MADISON AVENUE - NEW YORK : 
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"More Than 


“Carry the Load! 


on Typical Rural Lines . 2. .4 


Operating experience shows that the average loads 
on rural taps and branches do not exceed one kilo- 
watt per mile. Crapo Steel Conductor will carry 
these loads, under normal operating conditions, with 
a voltage drop of less than 3%. 


This fact may by determined by calculating the 
voltage drop of a typical line. Let’s consider a single- 
phase, 6900-volt line (with 0.90 power factor) using 
No. 6 B.W.G. Crapo HTC-130 Stranded (3-wire) 
Steel Conductor. The line is to be 9 miles long with 
a uniformly distributed load of one kilowatt per mile. 


To determine the kilowatt-miles, you multiply 9 miles 
(length of line) by 9 kilowatts (one kilowatt per mile for 
9 miles). The result is 81 kilowatt-miles. 


When a load is uniformly distributed along the line, the 
kilowatt-miles will be twice the kilowatt-miles for a load 
concentrated at the far end. 


The 81 kilowatt-miles, in the example above, divided by 
2 is 40% kilowatt-miles. The accompanying table, based 
on kilowatt-miles with the load concentrated at the far 
end of the line, shows that for a 6900-volt single-phase 
line, with 0.90 power factor, the voltage drop for 40 kilo- 
watt-miles is 2%. The voltage drop for 40% kilowatt- 
miles will be approximately the same. 


Kilowatt-miles of 6900-volt Single-phase and 
12,000-volt Three-phase Circuits, No. 6 BWG 
@Crapo HTC-130 Stranded (3-wire) 

Steel Conductor ; 
(Copyright 1940 by Indiana Steel & Wire Company) 


Kilowatt-Miles with Load Concentrated at Far End of Line 


Power Single-phase 6900 Volts} |] Three-phase* 12,000 Volts} 


Factor 
of Load I%, 2% - 3h \% 3 
Drop | Drop Drop Drop Drop 


1.00 21 42 63 126 233 379 
0.90 20 40 59 119 237 357 
0.80 19 38 57 115 230 344 


t Voltages are those delivered at far end of line. 
* Three-phase loads are balanced between phases 


@Crapo Steel Conductors combine su- 
perior 60-cycle alternating-current character- 
istics with a rugged tensile strength which 
makes for important overall economy. Ask 
representatives of Graybar Electric Company, 
Distributors, or write for Engineering Manual 
containing complete technical information 
about Crapo Steel Conductors! 


INDIANA STEEL & WIRE COMPANY + MUNCIE, INDIANA 
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POLE-TYPE DISTRIBUTION TRANSFORMERS 


] Assure users of the utmost convenience and economy of operation 





‘< : 
Bj Core and Coils of improved design and construction with high-quality 
| materials give high efficiency‘and low operating costs. 
} 


4 Diagram nameplate gives full information. Nameplate pad extends below 
nameplate to provide space for attaching users’ data. 


3 Support lugs of heavy bar-iron electrically welded to the tank are designed 
for direct-pole mounting. Upper lugs are provided with two jump proof lips. 
When crossarm mounting is desired, T-crossarm hanger-irons can be bolted 
to these brackets. 


4 High voltage pocket-stud-type bushings of wet-process porcelain are co- 
otdinated with the winding insulation of the transformers so that line surges 
will fash over the bushings on the outside of the tank. Clamp-type connector 
gives ease of connection. The porcelain bell extending over the connector 
provides added safety. High- and low-voltage bushings are securely clamped 
in position by a keeper-plate and spring. 


§ Pocket is made of copper-bearing sheet-steel electrically welded to the tank. 


6 Rotary-type ratio-adjuster dial extends above the oil level. A pointer clearly 
indicates the ratio connected. 


7 Domed cover of extra-heavy, press-formed, copper-bearing steel. 





8 Cover clamping-assembly consists of a hot-galvanized wing-nut, bolt and 2 
camp. The lower portions of the cover-clamps also serve as lifting-lugs on 
d & sizes 1% to 10 kva. 


9 Individual low-voltage stud-bushings of wet-process porcelain are properly ' 1 
coordinated with the winding insulation of the transformer. These bushings 
are of the removable type and are provided with solderless connectors. 


10 Oil level clearly indicated. 


Il Tapped pad suitable for attachment of solderless connector for grounding 


a 
= 
te 


low-voltage neutral or for grounding of tank. 





§ © 12 Tank is made of copper-bearing sheet-steel. Bottom is recessed to provide 
op @ Mximum protection while handling. Upper edge is rolled for added strength 
” #00 to provide wide cover-gasket seat. 


9 

7 b 

. TRANSFORMERS Write fer Complete Tuformation 
are but one of several Ask for Bulletin TU-51 (Wagner Distribution Transformers). Alsb, 
WAGNER PRODUCTS if you are interested in other types of transformers ask for Bulletin 


TU-181 (Wagner Power Transformers), and Bulletin TU-33 
(Wagner Noflamol Transformers). 


Other WAGNER PRODUCTS: 
AIR BRAKES 


BRAKE LINING 





Needs for immediate information will be attended to by any of 
Wagner’s branch offices, located in 29 principal cities and manned 
by trained field engineers. Wire or write. 










HYDRAULIC BRAKES 


INDUSTRIAL BRAKES = 


, “€ 
nitecttns TINE Y=4 Yo od Dieser Con @any iley gol hCOy | aes 
TACHOGRAPH we ESTABLISHED 1891 


(Recording Speedometer) 


6456 Plymouth Avenue, St. Louis 14, Mo., U. S. A. 
ELECTRICAL AND AUTOMOTIVE PRODUCTS 


ELECTRIC MOTORS 
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LIFE-SPAN 
Full-Length Treated 


a se dks Extra Years of Sound Service 


Sold only by the following: Strength and soundness that will last long years into the futur 

. .. that’s what the Life-Span full-length tox-i-tizing treatment of 

B. J. CARNEY & CO. cedar poles assures. The application of pentachlorophenol ha 
Spokane Minneapolis enabled science to add extra years to the normally long life 0 
‘ straight, strong, cedar poles. In addition to the regular butt treat 

SCHAEFER-HITCHCOCK ment, Life-Span cedar poles are immersed in a highly toxic solt- 
hci is Saclias re tion of this decay-resisting chemical. Tox-i-tizing preserves the 
original soundness of the sapwood, brings heartwood durability 

NAUGLE POLE & TIE CORP. to the surface—top to butt. Tests show that the penetration and 
Minneapolis, Minn. effective diffusion of this tox-i-tizing treatment actually increas 


with time. Get extra years of pole life. SpecifyeLife-Span Ceda 
PAGE AND HILL CO. Poles. 7 P er P 


i: 
! 


ks Minneapolis, Minn. 
, 50 Chureh St., New York, N. Y. 


CONSOLIDATED TREATING CO. 


Minneapolis eh 
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Tomorrow’s No. 1 “Load Builder” 


Architects, engineers and contractors 
working as a team are today busily en- 
gaged in planning many air conditioning 
installations. 

Executives of industrial plants, stores, 
theatres, hotels, hospitals, restaurants 
and buildings are placing it high on their 
list of postwar essentials. So, as a factor 
that will show the greatest increase in 
power demand, Air Conditioning as- 
sumes a No. 1 position. 

With the increase in demand for 
this great power-consuming factor, 
many power companies are today pro- 
wan for the handling of this tre- 
mendous additional power-user — 
Modern Air Conditioning. 


WSs tin 


PLANTS IN 25 CITIES... 


Westinghouse presents John Charles Thomas ¢ Sunday, 2: 30 E.W.T., N.B.C. 
Ted Malone « Mon. Wed. Fri. 10:15 E.W.T., Blue Net. 
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Modern Air Conditioning means 
Westinghouse—and its years of pioneer. 
ing researchand engineering experience. 

For essential war uses in factories, 
hospitals, airports, military bases, etc., 
Westinghouse Air Conditioning and 
Industrial Refrigeration Equipment is 
available today. 

For executives, architects and engi- 
neers now planning postwar building 
and modernizing, dependable data and 
competent application engineering 
assistance are ready. 

A new consumer booklet, ‘‘How To 
Plan Your Postwar Air Conditioning To- 
day”’ will be helpful to commercial men 
when potential users ask their advice. 


OFFICES. EVERYWHERE 





Phone your nearest Westinghouse 
office, or write on your letterhead to 
Westinghouse Electric Elevator Com- 
pany, 150 Pacific Avenue, Jersey City 4, 
New Jersey. 


HERMETICALLY-SEALED 
FOR DEPENDABILITY 


secs the Mori 
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A DE LAVAL-FUNK PROCESS \' 


HE De Laval-Funk Process is the “last word” in turbine oil pro- 

tection because it is the most effective means of (1) minimizing the 
formation of sludge within the lubricating system and (2) continuously 
purifying the oil. As sludge is generally recognized to be the real trouble 
maker in turbine oil lubrication, the De Laval-Funk Process helps check 
trouble at its source. Moreover, since an adequate supply of clean oil 
is the best safeguard known against bearing trouble, the De Laval Cen- 
trifugal which is the purification unit of the Process provides the ultimate 
in protection against such failures. 





Whether the particular power plant calls for a De Laval-Funk 
‘Process or simply a De Laval Oil Purifier to keep the lubricating oil 
free from dangerous impurities and water, there is a wide range of 
Capacities available from which to choose. Regardless of size or capacity, 
all De Laval Centrifugal Oil Puri- 


fiers OCEAN ES sedge a care THE DE LAVAL SEPARATOR COMPANY 
most nearly identical with that o 165 Broadway, New York 6 427 Randolph St., Chicago 6 


new oil, and make possible long, pe 1 AVAL PACIFIC CO., 61 Beale St,, San Francisco 19 
trouble-free service. Write for com- THE DE LAVAL COMPANY. Limited 


plete information. MONTREAL PETERBOROUGH WINNIPEG VANCOUVER 


Dr lavaL OIL PURIFIERS 
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|k [0 0 ccmple as this to install... | 





Install the insulator minus 
the clamp just as you conductor (on the greund ) 
would install any ordinary just tight enough to hold. 
pin.type insulator. 







..and this is only one 















of the many exclusive Haul up conductor. Slide As line is ‘didn. tighten 


clamp into approximate the clamp bolts. 
position, drop it into the 


advantages you get Pat ten icote the cotter 
with these better pin-type insulators... ! 


LOCKE CLAMP-TYPES 


Y Eliminate radio interference permanently. 

Y Protect conductors against burning. 

Y Have no loose parts to handle in the air. 

y Require no special tools to install or replace. 

/ Greatly simplified hot line maintenance. 
Eliminate resagging after replacement. 


Only Locke Clamp Types give you all these ad- 
vantages. 


Before you decide on the insulators for your next 
construction job, be sure to get all the details on 
locke Clamp Types. 


LOCKE 
INSULATOR 
1 CORPORATION 


BALTIMORE © MARYLAND 
ORIGINATORS AND MANUFACTURERS OF BETTER INSULATORS FOR OVER 50 YEARS 
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Radio apparatus going forward with the 
U.S. Army must travel over some mighty rough 
terrain. Trucks equipped with transmitters and 
receiving sets are provided with special frames 
to which the radio instruments are attached. 
Thus these delicate pieces of machinery are 
held stationary and are protected against the 
banging and bumping of uneven ground. 


Many of the sturdy radio frames used in U. S. 
Army trucks are made by Frink. The Frink 
Corporation has specialized in precision engi- 
neering and manufacturing for 87 years. Dur- 
ing that time the name Frink has become 
synonymous with quality and skill in the light- 
Frink was instrumental in developing Incan- 
descent lighting in the days when that method 
of illumination was considered revolutionary. 
Likewise The Frink Corporation has pioneered 


Subsidiaries: Sterling Bronze Company, Inc. 


Barkon-Frink Tube Lighting Corporation 


FRINK-built frames help army radios 
over the rough spots 





in the development of Fluorescent lighting. 
LINOLITE, the famous “engineered for vision’ 
Fluorescent equipment, is a product of Frink 
designing and manufacturing skill. LINOLITE 
is now giving efficient and profitable service 
in many of America’s foremost factories, stores 
and banks. 


Today Frink is heavily engaged in war pie 
duction. Tomorrow Frink will resume the de 
signing and manufacturing of the high-quality 
lighting equipment that has gained such ai 
enviable reputation in the industry. 


LIGHTING SINCE _ 18857 


All Frink employees invest at least 10% of their earnings in War Bonds 
WE ARE PROUD OF THAT RECORD. LET'S ALL BUY WAR BONDS! 
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iy orelcolubes give uniformly 
high performance 


NSPECTION by X-ray is only one of the many rigid tests 
I applied to NORELCO electronic tubes. Misalignment of 
elements and similar internal faults, which cannot be seen 
by close visual inspection, may still permit a tube to function. 
Spot radiographic inspection by Searchray guards against 
such “invisible” defects creeping into production runs, thus 
assuring tubes of high performance and long life. 

Typical of the thoroughness of our inspection methods on 
certain tests is the use of Searchray, the self-contained, 
rayproof, shockproof, easily operated industrial X-ray appa- 
ratus designed and developed by North American Philips. 
In keeping with this organization’s traditional watchfulness 
over the quality of its products, we make our own X-ray 
tubes, as well as fine wire for tube manufacture and diamond 
dies for our own fine wire drawing. These many tests and 
exacting quality control are reasons why NORELCO elec- 
tronie tubes, with their consistently uniform characteristics, 
high performance and long life, should be your choice for 
postwar industrial use. 

Although all the tubes we produce now go to the armed 
forces, we invite inquiries from prospective users. A list of 
tube types we are especially equipped to produce will be 
sent on request. 


x ft A 


Let us send you our booklet telling the story of 
North American Philips. Behind this company is 
ateam of outstanding electronic engineers, headed 
by one of America’s leading physicists, and coached 
by a group with world-wide experience resulting 
from fifty years of research and development. 
Today we work for Victory; tomorrow, our aim 
will be to serve industry. 


NORELCO PRODUCTS: Quartz Oscillator 
Plates; Amplifier, Transmitting, Rectifier and 
Cathode Ray Tubes; Searchray (X-ray) Appa- 
ratus, X-ray Diffraction Apparatus; Medical 
\-ray Equipment, Tubes and Accessories; Elee- 
tronic Measuring Instruments; High Frequency 
lleating Equipment; Tungsten and Molybdenum 
products; Fine Wire; Diamond Dies. 
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WHEN YOU USE BH 
FIBERGLAS SLEEVING! 






Here’s an Insulation that Handles Easier, 





Cuts Cleaner and Saves Time 




























IF you’re exasperated by ordinary sleeving that 
frays on the ends, works stiffly and doesn’t hold 
up in use... then you’ll certainly want the low- 
down on BH Extra Flexible Fiberglas Sleeving! 
For this is a really fexible and definitely non- 
fraying sleeving—built around the excellent in- 
sulating qualities of Fiberglas by an exclusive 
BH process. 


. Fiberglas, you know, is moisture-resistant, 
high in dielectric and tensile strength and is 
shunned by fungus growths and unharmed by ~ 
most chemicals. ‘““Punishment”’ tests prove that © 
BH Extra Flexible Fiberglas Sleeving has even ~ 
more advantages. It is permanently non-fraying ~ 
and non-stiffening. It won’t burn because both” 
yarns and impregnation are non-inflammable. 
And it lasts indefinitely without cracking or 
rotting. 





Assembly and repair men say BH Extra Flex- 
ible Fiberglas Sleeving is a pleasure to handle 
and a sure bet for long life in the most severe 
service. So why tolerate a less efficient sleeving 
any longer? BH is available in all standard colors 
and all sizes from No. 20 to %”, inclusive. Write for 
samples today and make your own comparison! 






PRODUCTS 


Dept.V Conshohocken, Penna:-———— 
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ron SAFETY anv ECONOMY=— 


INSTALL, 


Used Where Non-inflammable Transformers are 
Required — Either Indoors or Outdoors 


MOLONEY Askarel Transformers are cooled 
and insulated with Askarel, a non-inflam- 
mable liquid. Because of this fact, these trans- 
formers are suited to use in applications where 
oil-cooled transformers would be hazardous 
to life and property. 

Askarel Transformers are ideally adapted | 
to indoor installation in hospital, school, 
hotel, theatre, office and apartment buildings 
—in industrial plants, mills and in central 
stations. They are of weatherproof construc- 
tion and may be used in outdoor installations. 
These include in mines, on roofs of buildings, 

1500Kva13200—4160¥/2400 in street and sidewalk vaults for a-c network 


volt, three-phase, Moloney 


Askarel Transformer with fans = systems and many other applications where 
controlled by liquid tempera- : : 
ture for increasing capacity. oil-cooled transformers might constitute a 
hazard. ; 
' These transformers effect savings in initial 
installation costs due to the elimination of ex- 
1000 Kva 2400—240 x 480 ; ° 
volt Askarel Transformer pensive fireproof vaults. By locating the trans- 
with HV selector type dis- 


connect switch and termi- formers at the center of the electrical load, 


nal chamber equipped with ° oie e 
two sets of cable connec. further economies are effected by eliminating 


ti id ferred : 

and emergency feeder to | LONg, expensive runs of secondary copper and 

h . . . . . 

"alae by providing improved voltage regulation. 
Moloney Askarel Transformers are available 


in the same ratings as oil-cooled transformers. 


x x a 


Askarel has been approved by the Underwriters’ 

Laboratories for use as an insulating medium and 

the National Electrical Code permits the installation 
500 Kva 4160 —208Y/120 | | of Askarel filled transformers indoors uithout the 
volt, three-phase, sixty cycle, necessity for providing a fire-proof vault. 


Askarel Load Center Trans- 
former with throats for connec- 


Sono primary and second | MOLONEY ELECTRIC COMPANY 


St. Louis, U.S.A. 
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Mass-produced from strong, fabric boring and milling, are employed 
base PANELYTE — Barrel Support the precision-fabrication of this i Y 
Blocks transmit heavy loads from __ tricate part. Rapid mass production 
the barrel to the spider of the Ham- _is possible through new machi | 
ilton Standard Propeller used on techniques and the enlarged fa 
bomber and fighter planes. Preci- _ ties of the PANELYTE Plant. _ 
sion-fabrication is essential to assure The ready adaptabjlity of PAD 
accuracy of part—andexactbalance YTE to fine machining, dimension 
in delicately adjusted assembly. stability — and economy — high 
Manufacturing tolerances on recommend it for structural paris 
Yet length of support seat (cut-out sec- | complicated design. Our engines 
i. tion) in PANELYTE Barrel Support ing staff will be glad to explain hor 
Block and on outside radius, which _Precision-Fabrication guarantees 
Vertical Milling — 3” and %” radii = mates with barrel, are held toatotal curacy in the most intricate of pat 
oa? ANELYTE Barrel Support Siyek variation of .003” -+- .001” and — — often saves man-hours and mon 
eee Meeraene oe OOF as 002”. Twelve different machining _in production. 
Se cae = Sapeny, operations, including band sawing, ; ‘ , 
3 grinding, sanding, drilling, counter- Write for factual “Data Book" 


Sales Offices: Atlanta, Boston, Chicago, Cincinnati, Cleveland, Dalts 
Denver, Detroit, Kansas City, Los Angeles, Mexico City, Montredl, New 
Orleans, St. Louis, St. Paul, San Francisco, Seattle, Syracuse, Toronto, Trenton, Veancowe! 


ate 
-j~ 


GAASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED FORMS AND FABRICATED PARTS IN PAPER, FABRIC, WOOD VENEER, FIBRE GLASS AND ASBESTOS BASE 
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In C-D Capacitor banks, many utili- 
ties have found the best answer to 
present demands for large blocks 
of reactive. Flexible, efficient and 
quickly installed, these C-D Capaci- 
tor banks will supply the required 
Kva with minimum delay and use 
of critical materials. Our engineers 
will be glad to discuss the advan- 
tages of C-D capacitor banks as 
applied to your specific problems. 
Cornell-Dubilier Electric Corpora- 
..tion, South Plainfield, New Jersey. 


ADVANTAGES OF C-D CAPACITORS 


FLEXIBILITY — Circuit 
permits the switching of 


EXTREME 
arrangement 
corrective capacity 


EXTREME MOBILITY —C-D Capacitors 
can be quickly removed to other loca- 
tions to relieve sudden 


QUICKLY INSTALLED—Can be installed 
and put into operation in a fraction of the 
time required for other types of corrective 
equipment. Use less critical materials. 


MAXIMUM EFFECTIVENESS — Capaci- 
tors are the most efficient reactive source 
and require a minimum of maintenance 
and attention. 


RR TTL 


~ 


i 


Te 


, 


-OWER FACTOR IMPROVEMENT 


f 


RRIER CURRENT COUPLING 


OT 


PROTECTION 
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to conform to load. 


low power factor. 


A C-D CAPACITOR 
BANK INSTALLATION 
Part of a large bank 
of I5KVA, 7960 volt 
Individual Outdoor 
Capacitors installed on 
13,800 volt system at 
a Light Metals Plant. 


15 KVA 7960 Volt 

1 phase 60 Cycle 

Individual Outdoor 
Capacitor 





DOES Sa 


UU 


Photograph illustrates the fungus resistance of Harvel 612-C Clear 
Baking Varnish. Note that the fungus culture of chaetomium globosum 
has not attacked the sample film of Harvel 612-C. 


Fungus Resisting Properties protect electrical equipment 


Electrical equipment operating in 
humid atmospheres, must be pro- 
tected against the constant danger of 
the attack of fungus growth. This 
growth has been known to cause 
failure of electrical units within a few 
hours under severe tropic conditions. 

Guard against fungus growth! Use 
Harvel 612-C Baking Varnish on 


component parts of radios, instru- 


ments, generators, motors, etc., and 
increase the life and usefulness of 
your equipment many-fold. 

Where an air-drying fungus re- 
sistant varnish is desired, use Harvel 
902-F. This type, like Harvel 612-C, 
does not support fungus growth. 

Complete information and a free 
sample of either Harvel 612-C or 
Harvel 902-F varnish will be sent 
on request. 


*Tested by the U. S. Testing Laboratories in accordance with A. S. T. M. Specification D684-42T. 


IRVINGTON VARNISH & INSULATOR COMPANY 
IRVINGTON 11, NEW JERSEY, U.S.A. 


Plants at Irvington, N. J. & Hamilton, Ontario, Canada bd 


EXTRUDED PLASTIC TUBING e FIBRON PLASTIC TAPE ec CARDOLITE RESIN 
HARVEL & IRVINGTON INSULATING VARNISHES ° VARNISHED INSULATION 
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Dry or Bake It FASTER 


AT GREATER SAVINGS !N 4 


3 


If conventional heating methods, involving the low tempera- 
ture preheating, drying or baking of finishing materials, are 
bottlenecking your need for increased production—break that 
bottleneck with a tailored-to-fit-the-job Hall *RADIAIR Oven. 
Not only will this modern heating tool meet and beat your pro- 
duction demands, but the savings it effects in the efficient conser- 
vation of labor, space, materials and power will amaze you. 


RADIAIR Oven above, em 
ploys 250 W (R-40 typed 
lamps. Built in standard 5 
ond 9 ft. sections, or any 


combination of these lengths 


1035 EAST HANCOCK ST. 
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HALL RADIAIR OVEN FEATURES 
Important for Woney Reasons 


COMPLETE OVEN ENCLOSURE: Coupled with 

highly developed air recirculation, makes full- 
est use of both radiant ahd derived convected heat. 
Positive temperature control insures faster, better 
drying, baking. Cuts power and operating costs. 


PREFABRICATED PANEL CONSTRUCTION: Makes 

for low installation cost—minimum maintenance 
upkeep. Can be fabricated to supplement or comple- 
ment other heating facilities. Adaptable to processing 
wide range of work. 


VITAL PARTS OUTSIDE HEAT ZONE: Wiring, 1amp 

bases, sockets are enclosed in covered channels 
connected with control panel. Circuit breaking sys- 
tem controlling oven sections can be used to vary 
work temperatures—maintain different baking cycles. 
Accessibility of all vital parts permits fast, easy, safe 
servicing without interrupting oven operation. 


POSITIVE VENTILATION CONTROL: Removes op- 

jectionable fumes and moisture from system— 
speeds drying. Equalized over-all oven temperature 
insures uniform, high quality baking results. ; 


GET THE FACTS 


on Infra-Red at 
Work 


Available to all qualified 
users of industrial heating 
equipment. 28 pages of 
NEW up-to-the-minute facts 
about this revolutionary 
method of production heat- 
ing. It’s important to your 
business that you read it 

without delay. Write for 

your copy TODAY! 


DETROIT 7, MICHIGAN 


57 
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It is commonly admitted in designing electrical _ consists of thin Mica splittings bonded together ini 
equipment, that insulation presents the most difficult | sheets and tubes. It is available as molding platg, 
problem of all the construction elements. segment plate, flexible plate, heater plate and com. 


The facilities of the Mica Insulator Company asa _—PoSite sheets or wrappings. 
single source for a great variety of insulating materi- One of many MIcaNIrTE applications is illus 
als are available in the design and selection of insu- MICANITE commutator segment for armature : 
lation which will provide the necessary factor of 3500 H.P. D.C. motor. 
safety under the higher 
operating temperatures, 
greater speeds and high- 
er frequencies of today’s 


electrical equipment. 


a 


Consultation with 
our engineering depart- 
ment while new prod- % 
ucts are in the blue 
print stage is your as- 
surance of reducing in- 
sulation failures to the 


MICcANITE—the trade- 
marked product of Mica 
Insulator Company— 


* 


y BRANCH OFFICES 


CHIgAGO: 600 West Van Buren Street - CLEVELAND: 1276 West 3rd Street » DETROIT: Book Building 
BOSTON: 285 Columbus Avenue . CINCINNATI: 3403 Hazelwood Avenue 


Sales Representatives: 
THE TRIANGLE PACIFIC COMPANY 
SAN FRANCISCO: 1045 Bryant Str. » SEATTLE: 95 Connecticut Str. » LOS ANGELES: 340 Azusa Str. 
BAKORING, INC.: 1020 Houston Avenue, Houston 10, Texas 
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Specially designed insulating parts machined from 
Lamico1p plastic laminates meet mechanical and 
electrical specifications not possible to obtain with 
a less versatile material. Lightness, structural and 
dielectric strength—machinability that permits fab- 
rication into simple or intricate shapes, and dimen- 
sional stability—all make it ideal for fabrications 
of parts like that illustrated at left. 


In addition to Mica Insulator Company’s own 
ae in Schenectady, New York, expert fabrication 
acilities are available through Lamicorp fabricators, 
strategically located in large industrial centers 
(see addresses below). , 


These plants maintain large stocks of LAMIcoID 
sheets, rods and tubes, and offer prompt delivery of 
Lamico1p fabrications of all kinds. 


Of particular interest is this new EMPIRE “‘3 mil bias 
tape” which combines extreme thinness with excel- 
lent dielectric strength and elongation properties. 
ltisespecially adapted for use on irregularly shaped 
conductors; or for solenoid and instrument coils. 


The Emprre line also includes a complete line of 
varnished cloths and tapes and Varnished Fiberglas 
for Class B insulation). 


FABRICATORS 
Mica Insulator Company, 200 Varick Street, New York 14,N. Y. * Insulating Fabricators 
Inc., 12 East 12th Street, New York 3, N.Y. + Insulating Fabricators of New England, 
Inc., 22 Elkins St., S. Boston 27, Mass. + Lamicoid Fabricators, Inc., 3600 Potomac 
Avenue, Chicago 51, Illinois +» The Kirby Company, 13000 Athens Avenue, 
Cleveland 7, Ohio + Bakoring, Inc., 1020 Houston Avenue, Houston 10, Texas 


| INSULATOR COMPANY 3 


200 VARICK STREET, NEW YORK 14, N. Y. 
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Electrical Weapons by the Maker of Bell Telephones 


of a series: for the Navy 


One battleship needs as many telephones | 
as a city of 10,000 


a 


When U. S. warships go into action, 
telephone equipment transmits or- 
ders instantly, clearly. 


For the huge battleship “Wis- 
consin,” Western Electric supplied 
twoseparate telephone systemsusing 
equipment designed by Bell Tele- 
phone Laboratories. 


1. Sound powered telephone system— 
with 2200 instruments connecting 
all battle stations. These battle 


phones operate on current gener- 
ated by the speaker’s voice, so dam- 
age to the ship’s electrical power 
supply cannot interrupt communi- 
cations. 


2. Battle announcing system—with 
20 transmitter stations and over 
300 loudspeakers which broadcast 
orders in a giant voice. 


All this for just one battleship! 
Aircraft carriers, cruisers, destroy- 


ast ANNIVERS 4p, 


ers, submarines, merchant shi 
too must have telephone equipmelk 


Today Western Electric—pea® 
time maker of telephones, swite: 
boards and cable for the Bell System Ps 
—is the nation’s largest producer je. 
electronic and communications equip- 
ment to aid our armed forces at 8¢, 
on land and in the air. 


To speed, Victory, buy War Bonds 
regularly —and hold on to theml 


Western Electric 


IN PEACE...SQURCE OF SUPPLY FOR THE BELL SYSTEM. 
IN WAR...ARSENAL OF COMMUNICATIONS EQUIPMENT. 


4 
oe 3 
\ > “ye 


ELECTRICAL WORLD e@ October 28, 18 





g44 


RUCK POWER 


| Helps Solve Shortages h 


\ 


Wo public utility attempts to get by with alibis. 
Regardless of handicaps of manpower shortage, 
over-worked equipment and restricted materials, 
industry and the public have got to be given service 
when they need it. Even in emergencies beyond 
ability of man to forecast, there can be no condon- 
ing of service interruptions. 

FWD truck-power is a vital factor in helping utilities 
meet today’s unprecedented demands. Old FWD 


trucks that have had long years of punishing ser- 


THE FOUR WHEEL DRIVE AUTO CO., Clintonville, ch Kitchewer, Ontario 


BUY MORE 
WAR BONDS 


vice are proving that they still can “take it’, in any 
weather, over any toads, or “off the beaten path”, 
if necessary ... because their ruggedness, power 
and traction in all four Wheels, and natural all-round 
adaptability to utility \service go far beyond the 
limits of normal duty! 

Big fleets of FWDs in service of over 150 utilities 
from coast to coast, have béen proving for the past 
30 years that they need no \libi in “following the 
job’, regardless of location. 


« 


One of Wisconsin Telephone 
_. Company’s¥WD Utility Trucks 
digs holes, gets poles, Fast 

. Saving Much Man- Power. 


‘ 


BF ase dla 


@ Oldest and original exclusive builders of 
Four-Wheel-Drive Trucks — famous for power 
and savings in tires, gas, oil, replacements. 


STANDING “SERVICE RECORDS” IN COMMERCIAL — CONSTRUCTION — UTILITIES — 


 — nnn eerie ov OV ENOWMNNEO REL: Fi 117 





Tener see Tey 









ee new tool of 






The electronic tube may easily prove to he 
one of your most useful tools when you gq 
confronted with reconversion headache 


’ » 
imc a cf é b F e A 3 = e d Electronic tubes have proved that they gay 


QUICK LOCAL SERVICE 
ON INDUSTRIAL. 
ELECTRONIC TUBES 


Looking ahead to continued development of 
electronic equipment in industry, postwar, 
we now have a plan to make Westinghouse 
Electronic Tubes quickly and easily avail- 
able. Stocks of the most widely used tubes 
are now available through Westinghouse 
Electronic Tube Distributors and Westing- 
house District Warehouses. As rapidly as 
possible additional types will be added to 
local stocks to make a complete line of 
Quality Controlled Westinghouse Electronic 
Tubes available to everyone. 





money in innumerable operations by incre; 
speed and accuracy. 


ee 
fe Ra re | A ig S i ? | | i ? if oe Take welding for example. For years 


tance welding was limited to steel fabrica 
permitting a considerable tolerance for ele. 
trode marking, discoloration and warping 
Today—with the introduction of Westing 
house Electronic Tubes in welding and timing 
circuits—spot, seam, butt and projection 
welding is accomplished accurately, efficiently 
and quickly. This modern welding technique 
can be applied to stainless steel, aluminum 
and a wide variety of alloys in varying sheet 
thicknesses. . 


But—the use of electronic tubes is not com 
fined to welding. In countless other applica 
tions such as heat treating, speed control, 
current regulations, conversion and measur 
ing, they help do a better job. 


For electronic devices you now have im 
service, or for new equipment you are 
planning, always specify and insist on 
Westinghouse Electronic Tubes— 

the tubes of assured uniformity 

and dependable performance. 


Westinghouse 


PLANTS IN 25 CITIES OFFICES EVERYWHERE 


WESTINGHOUSE PRESENTS John Charles Thomas ¢ Sunday 2:30 EWT.,N.B.C. *% Ted Malone *« Monday, Wednesday, Friday—10:15 EWT—Bilve Network. 
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2, And this shows the Rockwood installation being 
tested. Notice how cooling, confining, smothering 
WaterFOG completely fills the room. 


1. Here in this churn room where highly flammable synthetic rubber ; 
compounds are processed, is a Rockwood-engineered WaterFOG | Bo Her the automatic control valve device which de- 
System shown in red. ts @ fire and starts the fog. (A) Rockwood Strain- 
] Unit. (B) 21% inch Rockwood Deluge Valve. (C 


fuxiliary WaterFOG type N-22 nozzle, fire hose and 








Why ROCKWOOD WaterF0G 


SYSTEMS ARE SELECTED FOR 
CRITICAL WAR PLANTS 


By impinging streams of water at a The most efficient installation of 
predetermined angle, Rockwood spe- WaterFOG requires the specialized 
cially-designed equipment produces a knowledge and background of Rock- 
most efficient WaterFOG pattern for wood engineers. It is influenced by 


fighting oil fires. Its myriad of tiny several important factors: the char- 
particles covers a broad area. . . ideal acteristics, of the hazard itself, water 
for places like the churn room above. _ supply, etc. 


& Every gallon of water changed to 3: 
Rockwood WaterFOG absorbs about Rockwood-engineered systems in the form 


900 B.T.U’s .... remarkable cooling °F fixed piping installations, approved, by 
ME Sis sich «: email smount of Underwriters’ Laboratories and Associated 


Factory Mutuals. Nozzies and applicators 





| a Then, os. each gallon turns © for fire hose lines also available—used by 

steam, it occupies at least 230 cubic Army, Navy, Coast Guard, U. S. Maritime 

feet of space . . . choking off oxygen, Commission and hundreds of Industria! TYPICAL WaterFOG APPLICATIONS ARE: 
sauffing out flames. Plants. Write for Bulletin 123. transformers . generators 

il switch int sh 
ROCKWOOD SPRINKLER COMPANY pasraivrpret ee 
control rooms oil storage, etc. 
62 Harlow Street, Worcester 5, Mass. E 
Specialists in Fire Protection Engineering Equipment and Installation since 1907 
york. 





ELECTRICAL WORLD © October 28. 1944 63 


Don’t be surprised if the Federal 
controls you buy for one ma- 
chine outlasts two, three or even 
four others. For—Federal builds 
‘em for long life. Designs them 
to withstand the rigors of hard 
usage. To take in stride shocks 

.. Vibrations — or what have 
you. Expect to find, too, ample 
wiring space... easily remov- 
able contacts . . . efficient oper- 
ation... ease and economy in 
maintenance. For safe and 


dependable control of motor- 


Ps 
sate cooeneaeaeenetnseatatngemecsamionsnatintt Soneniaemeaetnianmes. ol 
eens wascucaian .* 
re ; 
es Bc a 
Sg si , 


driven machinery depend on 


Federal. 


Len 


FEDERAL ELECTRIC PRODUCTS COMPANY 


Plants at: 1429 Park Stre 
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OW even better results from 


J oblems presented by poor fuels hold fewer compli- 
ations for boiler plants and industrial furnaces whose 
eat-recovery efficiency has been boosted by Preheat 
figineering. High temperature combustion air is the 
ey factor to efficient combustion of low-grade fuels 

with high ash and moisture content, and excessively 


lean fuels such as blast-furnace gas. In addition to 


‘economies effected by heat recovery, more efficient 
furnace design is made possible by preheated combus- 
tion air. It is a “must” for firing with pulverized coal. 


ENGINEERING SERVICE 


The engineering staff of The Air Preheater Corporation 
is prepared to assist you in applying the standard or 
special types of Ljungstrom Preheaters to your fuel 
conservation needs, or to help you convert your plant 
so as to get the most from low-grade, more abundant 
fuels. 


The continuing decrease in fuel quality brings with 
it, im some cases, an unavoidable increase in deposit 
formatj gon on the cold end of the preheater heating 
‘suPface. T ob: remove these deposits on the Ljungstrom, 
The Air. ‘Preheater Corporation has developed a new, 

agle-nozale€leaning device based on the mass blower 


s principle. This. high-efficiency cleaner has, for the past 
«six months, kept a double-height preheater which was 


operated with exit gas temperatures below the dew 


ce point, completely free from the deposit formation. 


Standard equipment on all new Ljungstroms, the 
‘new single-nozzle cleaner is available for immediate 
installatiofi 6n existing units. You are invited to write 
for complete information. 


AIR PREHEATER 


CORPORATION 
tive Offices: 60 East 42nd Street, New York 17, N. Y. + Plant: Wellsville, New York 
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Operating onerey is stored in a 
reliable soring. and wound. it 
can be rewound between any faults. 
Has Position Indicator. Can be 
tripped by hand. 

Type AP-i, 7.5/12.5Y-kv.; and 
Type AP-2, 15-kv.; Double- and 
Three-Pole Units, both 100 amps., 
60 cycles. 

Motor-Rewound Automatic Serv- 
- —_ also available, Type 





C. H. CUTTER G. B. KIRKWOOD 
1015 Securities Bidg. 437 S. Hill St. 
Seattle 1, Wash. Los Angeles 13, Calif. 
J. E. REDMOND CO. W. GORMAN 
448 W. Madison St. 0. Box 223 508 Insurance Bidg. 
Phoenix, Ariz. Ei Paso, Texas allas 1, Texas 


Other Representatives in Principal Cities 


PIERCE G. FREDERICKS 
90 West St 


New York 6, N. Y. 
C. C. MUSGROVE 


las 
3 

aU 
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ON RURAL or LOW-REVENU 
DISTRIBUTION LINES wit 


PACIFIC ELECTRIC'S 
AUTOMATIC 
SERVICE RESTORE 


There are numerous rural and low-revenue distribution li 
that call for an end to the long outages that so often fe 
blown fuses. 


Here’s the simple solution— 


Pacific Electric’s Automatic Service Restorer having low i 
cost and low upkeep which keep it well within the operat 
economies of the system. 


On transient or sustained faults it will provide three automiy 
reclosures before it locks out on the fourth opening. 

You have a selection of predetermined closing-time interval 
Between faults, the line patrolman easily rewinds the stom 
operating spring by hand, using a switch hook. Again you > 

three-reclosure protection. No auxiliary power supply o 
As all poles of the Service Restorer open together, single-pit 
operation of three-phase equipment and dangerous feed-backs # 
prevented. 
Repeat orders from utilities the nation over confirm the goo 
design, safety and sturdy long-lasting construction of this de 
Ask us for full details on instant clearance of faults on ™ 
or low-revenue distribution lines. 















Pacific Electric Mfe. Corporation 


5815 THIRD ST., SAN FRANCISCO 24, CALIF. 


P.O. BOX 419, GARY, INDIA 


ELE 
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Osmoplastic Ground Line Treatment will 
be provided for in many a Utility Budget 
for 1945. If it is not now in yours, consid- 
er these important facts: More than a hun- 
dred leading utilities have proven the 
value of Osmoplastic treatment; During 
1944, authority for the treatment of ap- 
proximately half a million poles was 
issued; Basic records for accurately con- 
trolling the maintenance and treatment 


of standing poles are available. 


Poles will undoubtedly remain “ tight” 


for some time to come. Obviously, then, 


MAKE INSPECTION TIME, 


OSMOPLASTUC 
Keduces (osts 


MAKES POLES LAST LONGER 


Osmoplastic Ground Line Treatment is 
the simplest and safest solution. Consult 
us at once; we are prepared to assist from 
the planning stage to the finished job. 
Save time, material, poles and money. 


Write Osmoplastic into your ‘45 budget. 


PROOF OF THE 
PUDDING! Save 
the groundline 
and you save the 
pole. The white 
area of this pole 
cross-section, 
shows the pen- 
etrating action of 
the toxic chem- 
icals in Osmo- 
plastic. 


PROTECTION TIME WITH 


OSMOPLASTIC 


eT a a a a | 


OSMOSE WOOD_PRESERVING COMPANY OF AMERICA, INC. 


GENERAL OFFICES: BUFFALO 12, N. Y. 


BRANCH AND SALES OFFICES: BIRMINGHAM 3, ALA.; DENVER 2, COLO.; 
NEW YORK 7, N. Y.; KENOVA, W. VA.; HARLAN, KY.; CHICAGO 4, ILL. 





























Contacts illustrated are twice size 


Special Manufacturing Process Adds 20% Longer Life to 


OLD METHOD 


SILVER 
> FACE 


<— SOLDER 


<— STEEL 
BACK 


NEW METHOD 


SILVER 
<= FACE 


<—NO SOLDER 


<— STEEL 
BACK 


MALLORY Silver-faced CONTACTS 


HE old method of making a silver-faced 

contact was to place a thin layer of solder 
and flux between the silver face and the steel 
back—then to heat the two pieces by furnace 
or torch, or to electrobraze them together. 


This meant that the melted solder would pene- 
trate the lower part of the silver face. As the 
silver wore down from constant use, it would 
finally reach the solder-saturated part. Wear 
would be immediately accelerated, and the life 
of the contact shortened. 


Mallory silver-faced contacts solve this problem 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 





TYPE SUF TYPE SUR 


—eliminate the use of life-shortening solder. 
The silver is directly bonded onto the steel or 
base metal backing, forming a perfect union. 
Since there is no alloy between the two, there 
is no danger of contamination. 


Mallory standardized silver-faced steel-backed 
contacts are available for immediate delivery, 
and can be furnished attached to arms, studs, 
brackets, or ready for your own assembly 
operations. Detailed literature, with complete 
specifications and dimensions, is available 
upon request. 





TYPE SVF TYPE SVR 




















Mrmr 
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The same experienced ‘THREE E" engineering and manufac- 
turing ability that is back of our heavy duty line and station 
equipment designs and builds our rural line of switches. They 
are not "seconds" or heavier duty equipment cheapened to 
the ‘nth degree. The reason for this is that we fully 

consider the importance of low cost, dependable 

rural line switch performance. Therefore, when you 

specify "THREE E" Rural Line Switches you are 

assured of the same top qual- | 

ity that characterizes our 


heavier duty equipment. 


The 6600-SU type (horizontal 
mounted) and the SV type 
(vertical mounted) are two 
insulator single side break 
switches which are the most 
practical design for rural lines 
and substations. They incorpo- 
rate the following outstanding 
features: 


Two 6600-SU type and one 6600-SV - Occupy minimum mount- 
type 15 k. v. Switches serving single ing space On cross arms 


phase rural substation. or structures Single pole of 6600-SU Switch. 
. Arcing Horns 


. Sleet Hoods 


- Full floating contacts, 
wiping clean with each 
operation 


. Long, rigid bronze on 
babbitt bearings 


. Multi-pole group opera- 
tion from remote point 


. All ferrous metal parts 
are hot dipped galvan- 
ized 
These switches are made for v 
voltages up to 15 k. v. S. P. S. T. 200 ampere | 
Send for Bulletin No. 330 7.5 hook stick operated |& | 
Disconnect, (open). 
A complete line of hook operated disconnects are 
S. P. S. T.200 ampere 7.5 k. v. hook also manufactured for rural line service. They are 
stick operated Disconnect, (closed). the standard "THREE E" Double Blade construc- 
tion and equipped with positive spreader type 
locking devices. 
Send for Bulletin No. 324 
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A NEW COMPACT, SHOCK-PROOF 
IMPULSE-INITIATED TIMER 


WRITE 77“. 
Struthers-Dunn 


Catalog and Relay- 
Timer Data book. 
€& 

For details on the 
Timer illustrated 


above, please specify 
Type PSEH-1. 


DISTRICT ENGINEERING OFFICES: ATLANTA © BALTIMORE © BOSTON © BUFFALO ¢ CHICAGO e CINCINNATI © CLEVELAND 
DALLAS ¢ DENVER * DETROIT © HARTFORD © INDIANAPOLIS © LOS ANGELES ¢ MINNEAPOLIS ¢ MONTREAL © 
NEW YORK ¢ PITTSBURGH © ST. LOUIS © SAN FRANCISCO © SEATTLE « SYRACUSE ¢ TORONTO © WASHINGTON | 





STRUTHERS-DUNN 


.++.+.. 71.8% smaller than previous conventional units used for 
similar applications, Struthers-Dunn Type PSEH-1 impulse-initiated 
timer has the added advantages of rugged shock-proof construction, 
easily-accessible contacts, and dust-proof cover. Made in both AC 
and DC types, it operates the contacts at the end of a delay interval 
after power has been applied, or after receipt of.a momentary impulse 
from a push-button, limit switch, or other source. The adjustable tim- 
ing range is 20-to-1. The mechanism is immediately recycling. A 
double-pole, double-throw auxiliary relay is built in to provide a 
variety of circuit arrangements common to, or isolated from the con- 
trol circuit. It can be supplied for AC operation on 110 V. 60 cycles 
or 25 cycles; 220 V. 60 cycles or 25 cycles; or for DC operation at 
any specified voltage from 6 to 120 volts. Size of a typical PSEH-1 
Timer is 314" x 354" x 334". 


STRUTHERS-DUNN, Inc., 1321 Arch St., Philadelphia, Pa. 
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Photo courtesy Electrical Contracting; Installation—Sperry Gyroscope : 


o., Nassau Plant, Lake Success, N. Y. 


CORNING ENGINEERED LIGHTING 
HELPS YOU SELL... 


BETTER ILLUMINATION TO 


Engineers agree that Corning Flur-o-guides are a 
practical means of securing the high levels of il- 
lumination needed for efficient lighting to meet to- 
day’s increased production requirements. You can 
explain to them in their own language how these 


correctly designed Flur-o-guides provide adequate, 


PLANT ENGINEERS 


uniform illumination over a wide area and eliminate 


glare and “dark” spots. Their decorative design 

fits well into today’s 
Corning Lighting Engineers will be glad to work 

with you on any lighting problem you may have. 


Corning Glass Works does not manufacture ot sell lighting fixtures. Complete 
standard fixtures are obtainable from electrical fixture manufacturers. 


architectural treatment. 


CORNING FLUR-O-GUIDES PROVIDE ENGINEERED LIGHTING 


FOR SPERRY 


This view of the drafting room at Sperry Gyroscope 
Company’s new Nassau plant shows how thorough, 


Mniform illumination can be secured over wide areas 
Through the use of Corning Flur-o-guide Lenses. 
Recessed troffer units, in continuous rows, equipped 


With Flur-o-guide Lens Panels, Code No. 90818, 
Were used i in this installation. Two 40 watt. fluores- 
cent lamps are mounted in each unit. Placed on five 


An 


GYROSCOPE COMPANY 


foot centers, this installation provides uniform light- 
ing of approximately 80 ft. candles on the work area, 
with adequate shielding from light sources. 

Send for a copy of “Corning Lighting Data.” It 
contains specifications and applications on the com- 
plete line of engineered Corning Flur-o-guide Lenses 
and Panels. Address Lighting Sales Dept., EW10, 
Corning Glass Works, Corning, N. Y. 








lyoff Your Mind 
IME YOU PLAN UNIT SUBS! 


ee how headaches disappear as you work out power distribution 
blems with Allis-Chalmers’ new “Unit Sub Builder” Set! It’s no 
| toy, no stunt... but an engineered time- and trouble-saver! 


YOU SEE WHAT’S AVAILABLE — without bogging down 
in charts, tables, catalogs. For a demonstration of the new 
unit sub models by an A-C field engineer, call your nearby 
Allis-Chalmers office. No obligatton, of course. 


_- 


figuring breaker inter- 
tupting capacities will 


distribution problems on the top of your 
desk. You see what space the right unit 


YOU EXPERIMENT—Unit sub arrange- 
ments are assembled quickly. .. allow- 
ing easy comparison of alternate plans. 
You'll find models idea-stimulating. 


provides a double check. 
Allis-Chalmers, Mil- 
waukee, Wisconsin. 


NEW SLIDE RULE for f YOU VISUALIZE SOLUTIONS to your 5 HANDY “CHECK LIST” 


save you time, trouble. 


- Tune in the Boston Symphony, Blue Network, every Sat. Eve. 


sub will occupy, how it will actually look. 
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YOUR UNIT SUB IDEAS WORKED OUT WITH 


HALMERS “Uy Sub Builder’ Set 


You can’t always judge the toughness 
of a fire by its size. Some relatively 
small fires fight back so viciously . . . 
hang on so stubbornly . . . that they - 
are harder to extinguish than many 


big blazes. 


Extinguished in 20 Seconds 
Here’s a demonstration fire in which 
no punches are barred. Not very big. 
Just a broken flange on a pipe line, 
spraying gasoline into the air... 10 
gallons a minute, feeding a fast-spread- 
ing flaming pool. No sheltering walls 
and no large surfaces on the flange to 
retain or make easier the job of the 
extinguishing medium. Specifications 
for a fire that’s very tough to handle. 

First picture above shows fire after 
gasoline had been allowed to spray 
for a full minute. Yet, Cardox CO,, 
discharged at the rate of 700 pounds 
per minute from a single Cardox nozzle 
(as shown in middle picture) extin- 
guished this fire in 20 seconds. 

Protecting hard-to-handle hazards 
is the job of Cardox Fire Extinguishing 


74 


Systems engineered for the specific 

hazards and conditions at hand, and 
of Cardox Fire Trucks that put swift 
wheels under tons of carbon dioxide. 
Thanks to‘their distinctive ability to 
provide mass application of Cardox 
CO., Cardox Systems and lire Trucks 
have taken over aroster of the toughest 
fire assignments in scores of war indus- 
tries... and licked them to a standstill. 


Enhanced CO2 Performance 
In Cardox Systems and Fire Trucks 
fast-acting, non-damaging carbon 
dioxide is given enhanced extin- 
guishing performance because, as 
controlled and applied, Cardox COQ,: 
(1) Has uniform extinguishing char- 


% 


7 


acteristics regardless of plant or 
mospheric temperatures; (2) Is . 
able in ample quantity for-appliea 
at high rate; (3) Provides high € 
“snow” yield for increased et 
effect; (4) Achieves effective pr 
tion through relatively great distal 

Write on company letterheat 
Bulletin No. 5104, containing ¢ 1 
Cardox Engineered Systems 
Mobile Equipment applicable top 


tecting oil industry fire hazards,” 


CARDOX CORPORATION 


BELL BUILDING « CHICAGO 1, IL 


District Offices in New York * Boston * Was 
Detroit * Cleveland «+ Atlanta °* 
San Francisco ° Los Angeles oe Ke 


BUY WAR BONDS) 


ARDOY 


CO2 FIRE EXTINGUISHING sYsTé 
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late emergencies that Blaw-Knox construc- 


lon is appreciated ... High winds, sleet storms 
and violent changes in temperature impose un- ~ 
wual strains on exposed structures. To combat 


these destructive forces, Blaw-Knox towers 
possess a high weight-strength ratio plus 


A 
Navy protective coat of zinc which reduces i R ay | S iy | S S | T N 


Maintenance costs close to zero. 


BLAW-KNOX DIVISION TOWERS 


Oi Blaw-Knox Company 


2013 FARMERS BANK BLDG. 
ater d ela: |) ak 


S 
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Birmingham Washington 
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“Premium” steel costing m 
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Alloy composed of surface 


a 
Surface zinc over the alloy ™ y 
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A Threads as well as interior have equal pro- 
tection with the outer wall of the conduit. 
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Export Trade | 


HOW MUCH will American heavy industry 
want export business after the war? Will it want 
foreign trade enough to make it a major part of 
its promotional program, or will it want it just 
enough to fill in here and there the holes left 
yacant by domestic consumption? 

It is not uncommon to hear that the British 
can give us cards and still run rings around us in 
the foreign field. Is that because the British are 
superior to us, or is it because we haven't half 


tried because we haven’t felt the necessity for 


making export trade a major part of our busi- 
ness? 3 

Our State Department is criticized for neglect- 
ing to build more career men, for its parsimoni- 
ous attitude toward our foreign representatives, 
for not getting men who are looking out for 


American business, for doing little that is con- 


structive to help American trade in foreign com- 
petition. Is that because the State Department 
doesn’t care or is incompetent, or is part, if not 
most of it, because American business men blow 
hot and cold about exports? Is it because Ameri- 
can business men have never felt the necessity 
for foreign trade strongly enough to demand 
from the State Department what they want? 
Other nations have developed a large export 
business because that was the only way they 
could support a large manufacturing capacity. 
The home market was insufficient to consume all 
that their manufacturers could produce. Since 
their scale of living, their whole domestic econ- 
omy depended upon the maintenance of indus- 
trial employment, it was essential that an export 
trade of major proportions be developed. Has 





America as the result of large-scale expansion of 
productive capacity reached the same position? 

American business men know that the pros- 
perity of this country is dependent upon main- 
taining, if not improving, the scale of living of 
our labor, which means high employment. They 
know that America can continue its leadership 
in world affairs only as it leads in industrial 
competency. They know that this demands con- 
stant improvement in efficiency. And everybody 
knows that*no nation can long continue to 
improve industrial efficiency except its labor is 
well employed. 

So it all comes back to this: Are domestic 
needs large enough to take substantially all of 
the production our industrial machine is capable 
of turning out? If they are not large enough then 
we must find some outlet outside our country for 
our production so that our people can be kept 
employed. 

When we come to that decision, if we do, we 
shall find the American business man take an 
entirely different attitude toward foreign trade. 
We shall find American labor more conscious of 
our needs and, therefore, more demanding that 
the American product receive better attention at 
the hands of our foreign representatives, that our 
American consular people be better housed 
abroad and have more assistance. In short, when 
we are convinced of the necessity we shall find an 
entirely different feeling toward export trade 
and not treat it as we do now—as a filler-in. 

It is something that every industry should 
study. We recommend it to the electrical manu- 
facturers. 











AS LONG AS system loads fluctuate 
widely, measures for compensating 
for system voltage regulation will be 
necessary so that suitable voltage 
levels may be maintained at load dis- 
tribution centers. On the Central 
Illinois Public Service Co. system the 
nature of the territory and widely 
varying heavy loads imposed by coal 
mining operations have combined, in 
the past, to provide a system regula- 
tion problem that required consider- 
able dispatching to combat. 

This situation has been resolved, 
however, without recourse to install- 
ing expensive high voltage regulators 
with remote control. For more than 
a year effective compensation of sys- 
tem voltage regulation has _ been 
achieved by generator voltage control 
at power stations. Unique aspect of 
the particular scheme of generator 
voltage control employed is the use 
that is made, by station operators, of 
special graphical voltage control 


Grand Tower 
Generation only 


25,000 Aw. (F-$ 
25,000 Aw. (- 


4 
25,000 kva. each bank 
13.2 hv.-66 kv. 6.57 


. 36 miles 


397,000 cir milALII #¥. Eg: 


31,500 Kva. each bank 
66 kv.-33 Av. 9. 5%, 
> 


/-66 hv. feeder 
for area load 
10,000 Kw. 


66,000 volt system 


9-33 kv. feeders 
for area /oad 


40,000 Kw. 


Voltage Compensation Charts 
Guide Generator Voltage Changes 


tors in adjusting generator voltage to compensate for system voltage 


regulation—Charts coordinate load being generated with power factor 


H. E. STITES, Electrical Engineer, Central Illinois Public Service Co., Springfield, Ill. 


charts to guide generator voltage ad- 
justment. These charts coordinate 
kilowatts being generated with power 
factor at the generator, to predeter- 
mine for the operator the transmis- 
sion sending voltage that will provide 
proper load center voltage. 

In designing these voltage control 
charts the usual basic calculations 
were carefully checked and compared 
with data obtained from station log 
sheets and from various voltage charts 
taken for the purpose. 

The electrical system of the C.I.P.S. 
southern division where this scheme 
originated is basically as illustrated 
with 50,000 kw. generation at Grand 
Tower generating station divided into 
a block of 10,000-kw. load sent to the 
south and a 40,000-kw. block trans- 
mitted at 66 kv. to West Frankfort, 
which is a 33-kv. load distribution 
center. Radiating from this point are 
nine 33-kv. lines transmitting power 
to customer substations and various 


Hutsonville 
Generation 


Condenser and 
Generating Station 


10,000 kw. 


25 miles 


5,000 kw. 


15,000 Kva. each bank-~», 


66 Av.-2.3 hv.9.77% 5,000 Aw. 


5,000 kw. 
4-33 kv. feeders 


for area load 
12,000 Kw 


West Frankfort 





SCHEMATIC DIAGRAM of the system where graphical scheme of generator voltage 
control was applied to compensate for system voltage regulation 
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Operating instruction in the form of graphic charts guide station opera. 


at generator to indicate necessary sending voltage 
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OPERATING CHART for Grand Tower 
station shows operator the transmission 
sending voltage required, for any gen- 
erated load and power factor, to give 
suitable voltage at 33-kv. distribution 
load center on the system 












local low voltage distribution stations. 

Values of sending voltage for the 
charts for this station were calculated 
so that the voltage drop for two 
66-kv., 36-mile transmission lines and 
two 30.000-kva. transformer banks 
were compensated for. In addition, 
approximately two percent regulation 
was extended to the 33-kv. substation 
distribution bus. This regulation is 
carried out on the 33-kv. radial sys 
tem feeding local distribution stations 
to compensate for voltage drop om 
that system. 













Complications Encountered 






This setup was complicated by 4 
second power plant, known as Muddy 
Station, located 25 miles below the 
West Frankfort load area. This st 
tion is used as a combination gener 
tion and synchronous condenser sté 
tion. Its total capacity is 32,000 kvs. 
Muddy Station also serves as a 33-KV. 
distribution center and feeds aré 
loads over four 33-kv, lines. Due 
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HOW VOLTAGE at composite gener- 
ator condenser station is raised after 
load reaches 4 my. 


this condition it was advisable to op- 
erate this station on a single voltage 
curve ignoring power factor but hold- 
ing, by use of synchronous equipment, 
a suitable sending voltage on the 
33-ky. system. It will be noted from 
the graphic chart for this station that 
2500-volt compensation is applied to 
the 33-kv. bus. This chart has proven 
to be satisfactory and has simplified 
the application for the station opera- 
tion. 

From Muddy Station there is an in- 
terconnection to the north with the 
northern portion of the company’s sys- 
tem. This interconnection is made 
through a 66-kv. transmission line of 
considerable length which also serves 
aload area of nearly 10,000 kw. that 
normally fed from the northern divi- 
sion. In making our calculations and 
tests it was felt that this interconnec- 
tion could be ignored as far as this 
particular problem is concerned. This 
assumption later proved to be correct. 


Charts Simplified Procedure 


Accompanying voltmeter charts 
taken on the West Frankfort 33-kv. 
bus show the results of operating un- 
der this graphically-guided system of 
voltage control. The “before” chart 
was taken at a time when the receiving 
voltage was controlled by the local 
West Frankfort operator, calling the 
power plants for changes in voltage as 
he thought advisable. This shows a 
consistent voltage but to maintain it 
required a considerable amount of 
time by the operators in both the 
stations. 

The “after” chart was taken from 
the same voltmeter after resorting to 
compensating at the power station, as 
discussed above. It will be seen that 
this chart is a little smoother and is 
compensated during the load period 
for about 24 voli. or 3 volts on a 
120-volt base at the receiving station. 
This compensation was carried out on 
the 33-kv. system to correct for drop 
in that system, as was previously ex- 
plained. 
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A typical daily load curve for this 
system area reveals a minimum load 
of 25,000 kw. and a maximum load of 
70,000 kw. This wide load range 
arises from the fact that load in this 
area consists mainly of coal mines. 
The rapid change in load and extreme 
conditions require careful control of 
the voltage and it is felt that in com- 
paring the load curve with the voltage 
charts that this system of control has 
proven satisfactory and will be con- 
tinued. 





TYPICAL DAILY load curve shows sys- 
tem load extremes caused by coal min- 
ing operations in the area 


This same system of voltage control 
has been applied to other generating 
stations and power sources feeding the 
Central Illinois Public Service Co. 
system. In one case a hydro-plant be- 
longing to one of our neighboring 
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companies was placed under opera- 
tion using this system. The voltage 
was compensated to take care of very 
high impedance sending and receiving 
transformers and widely spaced con- 
ductors on the 66-kv. line. The change 
has proven very satisfactory in prac- 
tice and will continue in use. 


Second Application Satisfactory 


In another case where power was 
being received over three high-voltage 
transmission lines all of which fed the 
same 33-ky. network systems. This 
same system is employed to keep the 
regulators balanced on the three lines 
feeding this system so that each line 
carries its share of the kilowatts and 
kilovars. This application too has 
proven to be satisfactory. 

Thus operating instructions in the 
form of graphic compensation charts 
guide the station operating force in 
adjusting the generator voltage to 
compensate for the system voltage 
regulation. The charts, as has been 
explained and illustrated, coordinate 
the load being generated with the 
power factor at the generator assist 
in determining the voltage at the sta- 
tion bus. 
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seehesanentbtiatekei 
\ 30\ \ ‘West Frankfort 33Kv. bus voltage as 
controlled by power station operator , 






controlled by dispatcher calling power __ 
station for voltage change \ 






COMPARATIVE VOLTAGE charts. at West Frankfort show improvement in 33-kv, bus 
voltage, as controlled by power station operator with charts, over previous condition 
when dispatcher called power station for voltage change as needed 


Keeps Chart Record of 


Transmission Line Troubles 


Graphic presentation of line operating data gives quick. compre. 


hensive picture of performance and is useful to indicate possible 


improvements as well as for new line design 


]. A. RAWLS, Construction Engineer, Virginia Electric & Power Co., Richmond, Va. 


FLASHOVER RECORD CHARTS 
have’ been kept since 1930 for all 
110,000-volt lines on the system of the 
Virginia Electric & Power Co. The 
original records covered the period 
1930 through 1940. Similar charts of 
succeeding years can be placed di- 
rectly above the originals to carry the 
record on. These flashover records 
have been very valuable in connection 
with the design of new lines, as well 
as making improvements to existing 
lines. At a glance. one can tell which 
types of structures are causing 
trouble, which conductors are most 
often involved, as well as whether the 
lightning flashovers occur in wooded, 
cleared or swampy sections. After the 
record has been kept for several years, 
it indicates whether one section of the 


PATROLED FROM TOWER NO... 
TO TOWER NOLL. 


HOH SINGLE ORCUT 
TOMER 


fused Grading Whale ee as 
| Matrelimars Mame... . 
Caused ‘interrupher on. 


Oraner Noi 4 Shee? KO.92 


Note 


line is more susceptible to flashovers 
than another. 
. From these flashover records new 
lines have been designed which are 
practically free from lightning; wood 
crossarms have been used to replace 
steel crossarms on steel towers with 
gratifying results; protective gaps 
have been added to sections of wood 
lines and other worthwhile improve- 
ments have been made. Had it not 
been for the flashover records on each 
line, it would have been hard to de- 
cide the best remedies to use, as well 
as difficult to give the management a 
convincing story so as to secure the 
necessary funds. 

When a line is patrolled after an 
outage, the patrolman generally finds 
the location and cause of the trouble: 


| Drawer No T-4 Shee! Ne 37 


In order that all patrolmen will supply 
uniform information, patrolman re- 
port forms are supplied. The forms 
consist of sketches of types of 110,- 
000-volt structure used on the system 
with the exception of very special 
ones. Each sketch is on a separate 
sheet and below it are blanks to be 
filled in showing the date, tower num- 
ber, damage done, cause of damage, 
date of interruption caused by the 
flashover, etc. When the patrolman 
leaves on a patrol, he takes blank 
copies of report forms for the types 
of structures used on the particular 
line. When he locates a flashover he 
fills out the form and indicates by red 
lines the path of the arc. If the dam- 
age done is sufficient to warrant re- 
pair, the proper notation is made 


STRUCTURE § STRUCTURE NO. 3 


(iG FOWQEES 


Date he olec ea 


Drawer Vo 7 ¢ Sheet No. 3/ 


T# 39-3/8 


PATROLMAN REPORT FORMS for different types of line structures which are filled in while on patrol 
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GRAPHIC TRANSMISSION LINE RECORD shows design details, character of terrain and information on outages 


under “Remarks”. The forms are all 
tumed in to one ‘person who is in 
charge of following them up. 

The patrolman’s report forms were 
first originated to give the man in 
charge of transmission line operation 
a uniform picture of troubles that 
were being encountered on the lines. 
Later when new transmission lines 
were designed, the forms were used 
to advantage by design engineers 
since they gave a history of the 
troubles that were being experienced 
on existing lines. 

In order to make the information 
received from the field on patrolling 
lines as useful as possible, we decided 
to make up a flashover record chart 
for each section of 110,000-volt line. 
By a section of line is meant any por- 
tion that automatically clears from the 
remainder of the system and becomes 
de-energized due to trouble on the 
particular section. The chart is made 
up on graph paper which can be blue- 
printed : it is divided vertically so that 
there is space for each structure num- 
ber, and horizontally so that there is 
space for each year involved. Across 
the bottom of the chart the structure 
numbers appear and directly above 
these is shown by symbols whether the 
line passes through woods, swamps or 
cleared land. ASove these are other 
symbols which tell whether the struc- 
lure is guyed, dead-end, transposition, 
vertical pole, or has any special pro- 
tection, such as protective gaps, fused 
grading shields or lightning arresters. 
A sketch of the type of structure used 
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on the line is shown on the chart on 
which the conductors are identified as 
“OQ” for outside, “C” for center and 
“T” for inside on horizontal configura- 
tion and “T” for top, “C’ for center 
and “B” for bottom on vertical con- 
figuration. Underneath the sketch the 
direction is noted. There also appears 
on the sheet a legend which gives a 
symbol for each type of flashover 
normally encountered. This legend 
also explains the symbols for the dif- 
ferent types of structures, etc. 


Symbols Entered 


After the chart is made up with the 
above information, the patrolman re- 
port forms are taken for the particular 
line for each year and the proper sym- 
bol is entered to cover the flashover 
at every structure where a flashover 
occurred. The conductors involved in 
the flashover are noted below the sym- 
bol as O-C-I or T-C-B depending on 
the type of construction. If more than 
one flashover occurred on the same 
structure during the same year, a 
figure is placed above the symbol to 
indicate the number of flashovers on 
the structure. There are generally a 
few interruptions each year, the cause 
for which cannot be located in the 
field. If these interruptions occurred 
during an electrical storm, the num- 
ber is indicated at the beginning of the 
chart by years. If records of electrical 
storms over a section of line are kept, 
the number per year could be noted 
at the beginning of the sheet also. 

The flashover record sheet for a 


r 28, 1944 


thirty-five mile length of 110,000-volt 
wood “H” frame line which had been 
in service since 1926 and was subject 
to many outages due to lightning flash- 
overs that something had to be done, 
indicated that 81 percent of the flash- 
overs due to lightning for a ten-year 
period were on guyed structures. 
Since this was the case, protective 
gaps were installed principally on the 
guyed structures at a cost which was 
approximately one-fourth the cost to 
install them on all structures. Four 
years operating experience with the 
installation indicated that the tubes 
have reduced the flashovers due to 
lightning by approximately 95 per- 
cent. By following the flashover 
record charts other improvements 
have been made on 110,000 volt lines. 

Other useful information could be 
added to the flashover record chart 
such as a profile (elevation) of 
ground along the center of the line to 
the same scale used for the structure 
numbers. It might also be useful to 
indicate the type of soil along the line 
if the information is available, as well 
as enter a curve showing the footing 
resistance of each tower in the case 
of a steel tower line or in the case of 
wood lines with overhead ground 
wires. 

The patrolman’s report and flash- 
over records have been found to be 
extremely valuable. The cost of keep- 
ing them is negligible in comparison 
with the savings made from their use 
in designing new lines and making 
improvements to old ones. 





Post-War Surplus 
of Electric Plants 


Lists show what power plants now. used in war 


production will be released when military re- 


quirements decline at war's end 


OVER ONE MILLION kilowatts of 
electrical generating capacity in- 
stalled especially for war purposes by 
the Army, Navy and Defense Plant 
Corporation will become surplus when 
the war ends. This does not include 
capacity in the Tennessee Valley Au- 
thority, Bonneville and other govern- 
ment power systems that will be un- 
derloaded when peace comes. The 
capacity tabulated here is only that 
which is expected to be available as 
complete plants or in equipment items 
for sale to any buyer or for transfer 
to government agencies other than 
present owners. 

Internal combustion engine units, 
189 of them, ranging in size from 50 
to 2.250 kw., account for 141,193 kw. 
of the total 1,111,243 kw. of expected 
surplus. Reciprocating steam engines 
in 1] units add up to 12,150 kw., and 
the remainder of 957,900 kw. is in 
steam turbines in sizes from 100 to 
50,000 kw. Included among the 
larger sizes are four 35,000-kw. units. 
one 40,000, one 45,000 and one 
50,000; medium-sized units of 5,000 
to 7,500 kw. predominate in the lists. 

These lists do not include additions 
to existing plants made in various 
Navy Yards and which are regarded 
as permanent. There may be further 
additions to Navy Yard plants and ca- 
pacity for them will probably be taken 
from these lists as is to be expected 
under the terms of the surplus prop- 
erty disposal bill. 

A few of the steam plants listed are 
operated on waste heat from indus- 
trial processes and will require boiler 
equipment to make them complete 
electricity production units. Informa- 
tion obtained does not include iden- 
tification of these plants. 


_ Internal Combustion Engine Units 


Army Plants 
Number Unit 


Total 
Units Kw. K 
50 


PROJECT 
Boise, Tdaho 
Foster Field, Texas 
Atlanta, Ga 
Foster Field, Texas 
Victoria, Texas 
Flagstaff, Aris. 
Wendover Field, Ttah 
Windsor Locks, Conn. 
Minneapolis, Minn. 


Fort Leonard Wood, Mo. 

Huntsville, Ala. 

Columbus, Ohio 

Foster Field, Texas 

Huntsville, Ala, 

Pueblo, Colo. 

Independence, Mo. 

Sidnev, Neb. 

Fort Huachua, Ariz. 

Sidnev, Neb. 

Proving Grounds, Til. 

Proving Grounds, II. 

Pine Rluff, Ark. 

Fort Huachua, Ariz. 

North American Aviation, 
Inc., Kansas City, Kans. 

Eldorado, Ark. 
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Navy Plants 


Number Unit 

PROJECT Units Kw. 

Tona Island, N. Y. 1 125 

Miami 2 187 

Rainhridge Island, Wash. 1 250 

Flizaheth Citv, N.C. 1 20 

South Wevmouth, Mass. 1 375 

Banana River, Fla. 2 375 

Olathe, Kans, 1 375 
Metal & Orchard Points, 

Wash. 1 450 
Quillavute, Wash. 1 625 
Metal * Orchard Points, ‘ 
1 


ash, 928 
Banana River, Fla. 1,000 
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Defense Plant Corporation 


Number Unit 
PROJECT Units Kw. 
Painesville, O. 
Clewiston, Fla. 
Litchfield Park, Ariz. 
Chickasha, Okla. 

. Louis 

Columbus 
Farmingdale, L. I. 
Metaline Falls, Wash. 
Cotton Valley, La. 
Bishop, Texas 
Driscoll, Texas 
Eldorado, Ill. 


Northgate, Colo. 
Metaline Falls, Wash. 
Jumasha, Peru 

Jones Mills, Ark. 
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Steam Power Units 
Army Plants 
Number Unit 


PROJECT 


Indianapolis 
Paducah, Ky. 
Dover, N. J. (P) 
Dower, N. J. (P) 
Chicago 
Milwaukee 
Sterlington, La. 
Sterlington, La. 


0 
Anco, Ohio 
Philadelphia 
Morgantown, W. Va. 
Sterlington, La. 
Huntsville, Ala. 

El Dorado, Ark. 


Millington, Tenn. 
Millington, Tenn, 
Burlington, Towa 
Dover, N. J. (P) 
Henderson, Ky. 
Svlacauga, Ala. 
Charlestown, Ind. (P) 
Baxter Springs, Kans. 
Prvor, Okla. 
Prvor, Okla. 
Radford, Va. 
Radford, Va. (P) 
South Point, O. 
Huntsville, Ala. 
isiana, Mo. 
Morgantown, W. Va. 
Denver, Colo. 


Units 
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Defense Plant Corporation Plants 


Number 
Units 


PROJECT 
Texas City, Texas 
Norwalk, Calif. 
Chester, Pa. (STB) 
Indianapolis 
Chester, Pa. 

Baltimore 
ee 

iniona, Minn. ; 
Monticello, Utah (ST®) 
Carlsbad, N. Mex. (STB) 


Pekin, Til 
Norwalk, Calif. 


Boulder City, Nev. 
St. Louis 
Memphis, Tenn. 
Trenton, N. J. 
Texas City, Texas 
Belvidere, N. J 
Memphis, Tenn. 


New Mestawee, W. Va. 


iente Prov., Cu 
Oriente Prov., Cu 
New Castle, Pa. 
Houston, Texas, 
Willow Run, Mich. 
BRavtown, Texas 
Oriente Prov., Cuba 


Lake Charles, La 

East Chicago 

New Martinsville, W.Va. 
New Martinsville, W.Va. 


Dai . Texas 
New Martinsville, W.Va. 
Daingerfield, Texas 


Morenci, Ariz. 
Lake Charles, La. STB 


Free’ Tex. M 
Braddock, Pa. 
Velasco, Texas 

Lake Charles, La. STB 


Provo, Utah 


50.000 
P — Integral part of manufacturer’s plant. 
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Unit 
Kw. 
100 
100 
150 


200 
200 
300 
300 
375 
500 
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M — In manufacturer’s one hischdaviah ial 
2 — Floating power plants 


STB — Standby 
C — Condensing | 
— Non-condensing 


N 
R — Reciprocating engines 
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|Potentialities, Limitations 


of the Combustion Gas Turbine-—I 


Factors limiting efficiency, compactness and cycle simplicity—Potenti- 


ality for combination with existing cycles—The problem of starting, 


control and light load operation 


GLENN B. WARREN, Turbine Engineering Division, General Electric Co., Schenectady, N. Y. 





IN CONNECTION with all gas tur- 
bine designs there are four very im- 
portant considerations: 

(1) The compressor and turbine 
eficiencies must be high. 

(2) The initial temperature ahead 
of the turbine must be high. 

(3) The parasitic pressure drops 
must be low. 

(4) The ambient temperature en- 
tering the compressor must be low. 

When one considers Fig. 1 and real- 
izes that the net power is the dif- 
ference between the turbine output 
and the compressor input, the reason 
for the above four principles becomes 
immediately apparent. Generally, the 
compressor requires from ¥% to 45 of 
the total power developed from the 


‘turbine, depending upon the values 


of the above quantities. In the early 
machines the compressor actually 
took more than the turbine power to 
operate it. From the standpoint of 
the efficiency of the cycle, the com- 
pressor work is not lost, and with 
high enough compressor and turbine 
eliciencies, is nearly all regained in 
the turbine. 


Air Volume and Temperature 


The importance of, the difficulty of, 
and the cost of procuring low para- 
sitic pressure drops is not so gener- 
ally appreciated. The volumes of gas 
flow are tremendous, in the general 
order of 9,000 to 12,000 cu. ft. per 
minute per 1,000 hp. of net output of 
the set. The total available pressure 
drop is not great compared to a steam 
turbine for instance. As a result, the 
obtaining of sufficiently low entrance 
and exit losses to and from the ma- 
chines, of low pipe drops, and of low 
combustion chamber pressure drops 


is most important; and on more effi- 
cient regenerator units the pressure 
drops must be reduced on both sides 
through the heat exchanger surface to 
the minimum possible value, other- 
wise excessive power losses will re- 
sult. 

The great effect of the ambient or 
incoming air temperature is not gen- 
erally appreciated. The work of the 
compressor is directly proportional to 
the absolute temperature of the enter- 
ing air; and if the power absorbed by 
it at 80 deg. F. or 540 deg. F. abs. is 
twice the net power, then at 0 deg. F. 
the compressor will absorb but 82 
percent as much, and the net power 
will be increased in the ratio of 50 
percent to 68 percent or 36 percent. 
On the other hand, the air will come 
out of the compressor about 120 deg. 
F. colder depending upon the pressure 
ratio, and in the absence of a regen- 
erator will have to be heated up this 
much further by the fuel. This will, 
however, only take at most 10 percent 
more fuel; so we have a machine that 
produces 36 percent more power on 
10 percent more fuel when running at 
the colder temperature, i.e., its effi- 
ciency will be about 25 percent 
greater. Similarly, a still greater gain 
would result if even colder air could 
be taken in; and, conversely, a loss of 
sizeable magnitude would take place 
if the plant were to have to run in 
the desert. 

The power of a gas turbine is also 
directly affected by the barometric 
pressure of the inlet and exhaust if 
the ambient temperatures are con- 
stant. Both gross and net output are 
directly proportional to the baromet- 
ric pressure, but the efficiency is not 
thereby affected. Thus, at a high al- 
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titude where the barometer reads half 
of sea level pressure, a gas turbine 
would have to be proportioned to 
handle double the volume of air. 


Simple and Modified Cycles 


Basically, two variations in the gas 
turbine cycle are being considered to- 
day. The first is the simple cycle 
shown in Fig. 1. This has no heat ex- 
changer surface whatever, and is 
probably one of the simplest prime 
movers known. It should be capable 
of obtaining overall thermal efficien- 
cies in the neighborhood of 16 percent 
to 18 percent. Possibly, with higher 
initial or lower ambient temperatures, 
20 percent can be obtained. 

Fig. 2 shows the two principal 
modifications being considered. These 
are a heat exchanger or regenerator 
in the exhaust and an intercooler in 
the compressor. If a heat exchanger 
that would give complete recovery of 
the exhaust heat down to the tempera- 
ture of the air leaving the compressor 
were to be used, the gain in economy 
would be about 30 percent to 40 per- 
cent, but such a heat exchanger would 
be impossible. To get 50 percent or 
75 percent of this recovery is feasible; 
and would require about # sq. ft. per 
hp. or 24 sq. ft. per hp., respectively ; 
and would give about 4 or $ of the 
above gain in economy, respectively, 
reduced somewhat by pressure drops. 
This is to be compared to the modern 
steam plant which has a total of about 
2 sq. ft. per hp. in boiler, superheater, 
economizer, air preheater, and con- 
denser. In some gas turbine designs, 
however, from 10 to 12 sq. ft. per hp. 
are actually being considered in the 
heat exchangers. This seems excessive. 

An intercooler in the compressor 
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will give a gain in output depending 
upon the cooling temperature avail- 
able, and will give a gain in efficiency 
if used in connection with an exhaust 
heat regenerator. This gain in net out- 
put is roughly 15 percent, and the 
gain in economy due to the intercooler 
is about 10 percent if a regenerator is 
used. Thus, the cycle shown in Fig. 2 
should, with turbine and compressor 
efficiencies,and initial temperatures 
that seem obtainable, and somewhat 
greater than a 50 percent heat ex- 
changer, have an overall efficiency of 
25 percent to 27 percent, or a fuel 
consumption of about 0.53 lb. of oil 
per hp. hour. This will probably be a 
good commercial machine for many 
purposes. 


Combined Steam and Gas Turbine 


Normally the temperature leaving 
the combustion chamber is kept low 
enough for the turbine by adding ex- 
cess air. This requires compressor 
power. This could also be done by in- 
jecting water. 

If the consumption of water is not a 
disadvantage, if the pressure ratio is 
in the higher ranges, and if the set is 
designed for it, water can be injected 
ahead of the heat exchanger with a 
very considerable increase in net 
power and without too great a detri- 
mental effect on the efficiency. It is 
theoretically possible to inject the 
water into the entrance of the com- 
pressor, and so secure still greater ad- 
vantages, since some cooling of the 
air during compression results, in- 
cluding a gain in overall efficiency, 
but the practical difficulties are great. 
For instance, there will be difficulties 
in maintaining proper mixing, in me- 
chanical losses and erosion’ of com- 
pressor blades, or else deposits on the 
blades with resulting decreases in com- 
pressor efficiency and increased main- 
tenance. The same may be true on the 
heat exchanger surface. 

All of these practical difficulties can 
be eliminated if this scheme is carried 
to the ultimate and the gas turbine 
combined with a steam boiler and 
condensing steam plant, and then the 
Brown Boveri “Velox boiler” scheme 
results. It is quite possible, however, 
that for. many applications the gas 
turbine may be advantageously com- 
bined in*séme manner with a steam 
cycle. 

Generally, the control of'a gas tur- 
bine will be simple, since the net out- 
put can be varied simply by varying 
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the amount of fuel fed into the com- 
bustion chamber. 

If a turbine as in Fig. 2 is run at a 
constant speed and lighter loads, the 
economy is rather poor, the no-load 
fuel consumption being as much as 
30 percent to 40 percent of that at 
full load. On the other hand, for each 
fractional load there is a best lower 
speed, and if the set is run at this 
speed the fuel consumption will be 
about one-half as much. The simpler 
gas turbine without the regenerator 
suffers somewhat worse in this respect. 
These are modifications in- design, 
however, which can be made to im- 
prove this light load fuel consump- 
tion, but generally some other factors 
may have to be sacrificed. 

This variable speed presents certain 


difficulties, particularly for a.c, gep. 
erator drive. This can be overcome ty 
some extent by dividing the gas ty. 
bine part of the set. Either a series oy 
parallel arrangement may be used, 
Thus a high pressure element may ey. 
haust into a low pressure element or 
two separate turbines operating fe. 
tween the same initial and exhang 
pressures may divide the gas flow he. 
tween them. With either arrangement, 
one turbine drives the compressor and 
the other delivers the net output of the 
set. The compressor set can then mm 
at the best speed for economy at each 
load and the power turbine can rm 
at fixed speed or any speed suited to 
the load. This has many other adyan- 
tages and also several disadvantages, 

The gas turbine must be started by 
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SIMPLE GAS TURBINE CYCLE (Fig. 1) is one of the simplest prime movers knows 
Gas turbine cycle (Fig. 2) with intercooling and regeneration 
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external power. This is simpler if the 
compression ratio is not too high, 
and if the compressor does not have 
or # an intercooler. The starting power will 
ed, | probably be from 1 percent to 3 per- 
ex: F cent of the net power output depend- 
orf ing upon conditions. Under certain 
be- # conditions it may even be less. 


en 


be. Compressor and Turbine Arrangements 


nt, Multi-stage centrifugal compressors 
ind # could be used, and would probably be 
the # satisfactory if intercooled, but would 
run # he bulky and lower in efficiency, based 
ach # on any known designs, then would be 
run {true with properly designed axial flow 
tof machines. Some designers are con- 
an-§ sidering the new Lysholm type con- 

8. § stant displacement blowers. These ma- 

by # chines are reputed to have a good effi- 
ciency when used as a two or three 
stage compressor, but are much 
heavier and more bulky than the 
axial flow type. They might not be so 
susceptible to loss in efficiency and 
pressure rise with dirt, however. 

As mentioned earlier, the turbine 
may be in one unit on the compres- 
sor shaft, or may be divided into two 
or more sections with some sections 
driving the compressor and the other 
the power shaft. Each turbine may be 

) either one or more stages. A single 
stage turbine aside from its simplicity 
and low cost has two other very dis- 
tinct advantages: One, a very sub- 
stantial temperature drop takes place 
through the stationary nozzles and be- 
fore the jet strikes the buckets. 
Further, the wheel disk can be easily 
cooled and so run at high peripheral 
speeds. Both of these factors permit 
higher initial temperatures to be used 
than with a multi-stage turbine. These 
advantages must be offset against the 
disadvantage of a somewhat lower tur- 
bine efficiency than if a multi-stage 
turbine is used. Much experience 
will be required before this matter is 
finally settled. 

: The variations possible in gas tur- 
bine cycles, types, and design are le- 
gion; many years will probably pass 

| I before they are sorted out, and many 

will probably survive, each for dif- 
ferent applications. 

One early type was the explosion 
gas turbine, and its principal advan- 
lage is that it greatly reduces the work 
of the compressor. 

Another early proposal was that the 
lurbine be subatmospheric with the 

» @ Wr compressor on the exhaust side 
after cooling. One advantage ‘being 


ae 
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that if water is injected in the exhaust 
the CO, and HO would be absorbed 
and so the work of compression would 
be reduced. 

Neither of these will probably be 
revived. The possibilities in the con- 
stant pressure cycle with different ar- 
rangements and amounts of regenera- 
tion, intercooling, water injection or 
steam generation, single or multiple 
turbines, with or without reheating in 
between, single and multi-stage tur- 
bines, axial flow or constant displace- 
ment compressors, furnish a wide pos- 
sible variety of arrangements. 

An interesting gas turbine cycle is 
being actively promoted by Escher 
Wyss in Switzerland. This is the closed 
cycle with external combustion and 
cooling. As such, the cycle is substan- 
tially as shown in Fig. 2, but the cycle 
is closed using a definite amount of 
air or gas as the working medium. In 
place of heating by the internal com- 
bustion of fuel, the working fluid is 
heated by being passed through tubes 
in a fire box of a furnace, and ahead 
of the compressor it is cooled by pass- 
ing over water cooled tubes. The 
working fluid remains clean, and the 
capacity of the plant can be changed 
at will by increasing or decreasing the 
density of the working fluid in the 
cycle. The output for a given weight of 
fluid in the cycle depends upon the 
heat put into the furnace. The disad- 
vantages are the large amount of high 
temperature heat exchanger surfaces 
required, probably 3 to 5 times that 
of a steam plant, and the very low 
pressure drops which must be main- 
tained through them. So far as is 
known to the writer, no efforts are be- 
ing made in this country to exploit 
this cycle with external firing. 


Combined with Internal Combustion 


One field that looks very promising 
for the future is to combine the gas 
turbine and the internal combustion 
engine. This has already been done 
with great success in the case of the 
exhaust gas turbine. driven super- 
charger for the airplane engine and 
the Diesel engine. By increasing the 
supercharging pressure, the output of 
the gas turbine can be increased until 
it is.equal to the engine output; under 
which conditions the engine can, if 
more convenient or otherwise desir- 
able, drive the compressor, and the 
turbine the load. In one type of two- 
cycle Diesel combination it is pro- 
posed that the engine drive the com- 


pressor which discharges through the 
engine cylinders at the exhaust posi- 
tion and then into the turbine. The 
compressed air acts as scavenging and 
supercharging air at the same time. 
and the exhaust heat is added to the 
work done on the air by the Diesel. 
Efficiencies are said to be possible 
with good compressor and turbine ef- 
ficiencies which are _ substantially 
higher than that of the Diesel itself. 
This looks like a very promising com- 
bination, and has been built in an ar- 
rangement with the Diesel and com- 
pressor cylinders on the same rod and 
without a crankshaft. 


Effect of Molecular 
Structure of Fuels 


Studies of molecular structure 
haye shown that long thin molecules 
tend to make _internal-combustion 
engines knock very badly, and short 
compact ones of the same weight 
only a little, and that the differences 
between them may amount to several- 
fold changes in the potential output 
of an engine using them. Findings 
along this line aré given in a paper, 
“The Effect of Molecular Structure 
of Fuels on the Power and Efficiency 
of Internal-Combustion Engines”. 
presented by Charles F. Kettering. 
Vice-President, General Motors 
Corp., Detroit, before the American 
Chemical Society in New York. 

In this research one compound 
called triptane (or 2, 2, 3-trimethy] 
butane) was found years ago to be 
one of the best fuels, although until 
then it was only a laboratory curios- 
ity, and had never been made in 
quantity pure. 

The General Motors Research 
Laboratories recently found a wavy 
to make 99 percent pure triptane in 
tank car quantities. however the 
manufacturing details are not yet 
generally revealed because of war 
secrecy restrictions. Sufficient quan- 
tities of pure triptane have been 
made in a new pilot plant to permit 
extensive testing, even in airplanes. 

It has thus been demonstrated 
that the gains possible with triptane. 
especially when lead tetraethyl is 
added, depend upon the particular 
engine and conditions of operation, 
and have amounted to as much as 
four times the power and a quarter 
less fuel than is obtained with present 
100-octane gasoline. 



















































Load Limits Determined For 
Distribution Transformers 


A method of determining maximum allowable annual peak load oj 
distribution transformers in residential service that will give a pre. 
determined number of years life—Calculations based on history 


records of transformers that failed due to aging of insulation 


PERRY SHELLEY,* Oklahoma Gas & Electric Co., Oklahoma City, Okla. 





DETERMINATION of the maximum 
permissible loading of residential dis- 
tribution transformers that will result 
in a specific life expectancy has been 
instrumental in raising the allowable 
annual peak load limit of transformers 
on the Oklahoma Gas & Electric Co. 
system from 120 percent of rating to 
140 percent of rating, for units in resi- 
dential service. This change has had 
the effect of adding many thousands 
of kva. of transformer capacity to the 
system, a result that is especially im- 
portant at the present time due to war- 
time restrictions on the use of strategic 
materials. 

The method used in making thesé 
studies is based on life history records 
of transformers that failed in service 
due to aging of the insulation. For the 
purpose of this article, the method will 
be applied to a transformer that had 
failed in service because of an over- 
loaded condition. 


Determine Annual Peak Kva. 


Using data from permanent meter 
reading records it is possible to deter- 
mine the annual peak kva. load on a 
transformer serving residential loads 
if the number of customers supplied 
and the annual kilowatt-hours con- 
sumption are known. A previous ar- 
ticle** describes how this is done. A 
slightly revised nomogram from this 
article is included herein for purposes 
of the present discussion. 

From the meter reading records and 
the nomogram, shown, peak loads that 





* Electrical 
tion Dept. 

** See article ‘‘Determine Transformer Load 
from Customer Records’’ by Shelley & Wallis: 
ELECTRICAL WorRLD, December 13, 1941, pages 72, 
74. 
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NOMOGRAM yields annual peak demand on distribution transformers in residential 
service when average annual consumption per customer and number of cusfomel 
are known. To use lay straight edge between points representing number of cur 
tomers and average annual consumption per customer. Read transformer demand 
in kva. where straight edge crosses center scale 
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yere carried by a transformer in the 
years prior to its failure can be found. 
A history so established is useful in 
determining the maximum allowable 
joading. Furthermore, maximum per- 
missible loading, thus established, 
may have greater validity because the 
loading of transformers in service and 
the maximum load limit will have 
heen determined by the same method. 

Table I shows the loading history, 
as determined from meter reading rec- 
ords, of a 10-kva. transformer that had 
a 12-year life. Inspection showed that 
failure resulted from thermal deteri- 
oration of insulation. 

First step in converting known facts 
concerning this transformer to a value 
of loading that would have resulted in 
areasonable life was to select a char- 
acteristic daily load cycle from a num- 
her of load cycles that had occurred 
on various transformers, as shown in 
Figure I. 

Curves showing oil temperature rise 
and hot-spot temperature rise above 
ambient where constructed for the 
condition of a daily peak load equal 


Characteristic daily 
cycle -Residential loads 
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FIG. I. Characteristic load curves and temperature rise curves for transformer in 
residential service which were selected from a number of load cycles 


to the transformer rating. The tem- 
perature curves were constructed by 
using the methods and data given in 





Table I 
Life History of 10-Kva. Transformer 








Consumption Peak Kva. Load Peak Kva. 
: Average Number Average Annual Kwh. For Period % Of Tra-sformer 
Period Of Customers Per Customer (From Chart) Rating 
Oct. 1930 to Oct. 1931 7.5 (Est.) 75 
Oct, 1931 to Oct. 1932 37.4 490 8.0 89 
1932 to Oct. 1933 37 527 8.4 84 
Oct, 1933 to Oct. 1934 43 .6 597 10.2 1n2 
Oct. 1934 to Oct. 1935 45.7 579 10.7 107 
Oct. 1935 to Oct. 1926 51.1 727 14.0 140 
Oct. 1936 to Oct. 1937 52.2 693 13.4 134 
Oct. 1937 to Oct. 1938 52.3 694 13.4 134 
Oct, 1938 to Oct. 1939 51 830 17.3 173 
Oct. 1939 to Oct. 1940 56 780 17.0 170 
Ost. 1940 to Oct. 1941 6 872 18.0 180 
Oct. 1941 to Oct. 1942 51 791 16.0 160 
Table II 


Computation of Transformer Life with Daily Peak Loal 130% of 
Transformer Rating and Equivalent 24 Hour Hot Spot Temperature 
Rise T, — 45° C 


Equivalent 
Load Ae 24 Hour 
Range No. of Days Temp. Rise 
% Opera Te °C. Teo = T, 
40- 50 11 18 —27 
50- 60 193 —25 
t0- 70 602 22 —23 
70- 80 438 25 —20 
80- 336 -17 
9-100 350 31 —14 
100-110 332 35 —10 
110-120 478 39 — 6 
120-1 452 44 —-1 
130-140 398 49 +4 
140-150 372 54 +9 
150-160 296 60 +15 
Mt)-170 98 67 +22 
70-180 18 75 +30 





A: 
(To — Ts) quivalent 

et mers 9 EP 
—2.34 -096 
—2.16 115 22 
—1.99 -1°7 83 
—1.73 -177 78 
—1.47 -230 77 
—1.21 -298 104 
— .87 419 139 
— .52 .594 284 
— .09 -914 413 
+ .35 1.42 585 
+ .78 2.18 812 
+1 .30 3 .67 1085 
+1.90 6 .68 655 
+2 .60 13 .46 242 

4560 


4560 * 
35 = 12.8 years life—each day having peak load 130% of transformer rating, 


12.8 X 2.42 = 31 years life with each year having annual peak 130% of transformer rating and daily 
peaks in accordance with frequency curve of daily peak | ; 


I OOOO —, 
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EEI publication No. F-7; the typical 
distribution transformer being taken 
as having, at rated load, an ultimate 
oil temperature rise above ambient of 
35 deg. C., an ultimate copper hot spot 
rise above oil of 20 deg. C., a time 
constant of 5 hours and a ratio of iron 
loss to copper loss of 1 to 3. 

The hot spot temperature rise curve 
was approximated by straight lines 
and the equivalent 24-hour hot-spot 
temperature rise was computed using 
the method given by Montsinger.# The 
equivalent 24-hour hot spot tempera- 
ture rise was likewise computed for 
various other values of transformer 
daily peak loads between 100 and 200 
percent of rating, using the same char- 
acteristic daily load cycle. These 
values lie along a straight line when ~ 
plotted against maximum kva. load on 
semi-log paper as shown in accom- 
panying Figure II. The equation of 
the curve is: 

6 = 10.7 44, in which 
6 is the equivalent 22-hour hot-spot tem- 
perature rise in degrees C above ambient 
and L is the per-unit daily peak load based 
on the transformer rating. 
This curve may be used to find the 
equivalent 24-hour hot-spot tempera- 
ture rise for any value of daily maxi- 
mum kva. load with the same charac- 
teristic daily load cycle. 

Tests on individual transformers re- 
veals that the annual peak load occurs 
only a few days out of the year. This 





# See ‘Transformer Limits for Short Time 
Overloads for Oil Insulated Neutral Grounded 
Devices’”’ V. M. Montsinger. AIEE Transactions. 
1938 
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characteristic of residential loads is 
demonstrated in Figure III in which 
the transformer daily peak load va- 
ried between 60 and 100 percent of 
annual peak. Knowing the annual 

















Equivalent 24 hr: Hot Spot 
Temperature Rise Deg. C 


0 40 80 [20. 160 200 240 
Daily Max.Kva.Load-%, of Transformer Rating 
FIG. II. Curve yields equivalent 24-hour 
temperature rise that will produce the 
same aging as the variable tempera- 
ture rise occuring during the character- 
istic daily load curve 


peak kva. load (from the nomogram) 
this curve may be used to determine 
the number of days that the trans- 
former operated between say 90 and 
100 percent of rating or any other 
load range desired, each year. 

This curve was applied to the an- 
nual peak loads of Table I and the 
number of days in each year that the 
transformer operated within the vari- 
ous load ranges were determined; the 
load ranges being taken as 10 percent 
of the transformer rating. The total 
number of days that the transformer 
operated within the various load 
ranges is shown in Table II, the sec- 
ond column. The equivalent 24-hour 
temperature rise for each load range 
was then selected from Figure II. It 
is now possible to compute an equi- 
valent number of days for each load 
range. Each equivalent day thus com- 
puted has a peak load 130 percent of 
transformer rating and a 24-hour 
- equivalent hot spot temperature rise 
of 45 deg. C. The same amount of ag- 
ing takes place during the equivalent 
days as occurred during the actual 
days operated. 


8-Degree Rule 


The computation is based on the 8 
degree rule, which states that the ag- 
ing of transformer insulation is 
doubled for each 8 deg. C. increase 
in temperature. This rule may be used 
to derive the formula: 

As = A, ef 806 Cle Lag T.), in which 

A, is the number of days operated with a 

hot. spot temperature rise of T, degrees C 

and A, is the number of days, at some 

other hot spot temperature rise 7’, degrees 

C, that will produce the same aging as 

occurred during the A, days. 


This is based on the ambient tem- 
perature being equal in both cases, 


so that temperature rises only need be 
considered. The total of the equivalent 
days shows that the transformer under 
consideration would have had a life 
of 12.8 years with the characteristic 
daily load cycle and each day having 
a peak load 130 percent of trans- 
former rating. A similar computation 
shows that 2.42 years, each having an 
annual peak 130 percent of trans- 
former rating and daily peaks in ac- 
cordance with the curve of Fig. II 
will produce the same aging as one 
year’s operation with daily peaks 130 
percent of rating. Thus the trans- 
former used in this example would 
have had a life of 31 years, each year 
with an annual peak of 130 percent 
of transformer rating and daily peaks 
in accordance with Figure III. 

If a 3l-year life may be expected 
from a transformer having annual 
peak loads 130 percent of rating, limit- 
ing the load to this value would re- 
sult in a much longer life than in the 
actual case. since transformers are 
usually installed at some lower value 
of loading, experience a certain an- 
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50 60 70 80 90 100 
Daily Max. Kva. Load-% of Annual Peak Kva. 
FIG. Ill. Typical frequency curve show- 
ing percent of days each year having 
peak higher any daily maximum load 


nual growth, and finally reach the 
changeout point. As a result of these 
considerations the company has raised 
the changeout point to 140 percent of 
transformer rating for transformers 
serving residential loads. 
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Simplified Pole Top 
Fuse Installation 


Cost of dead-ending a 13.8 ky, line 
at a point where it was desired to jp. 
stall three-shot high interrupting ¢. 
pacity fuses was cut approximately jp 
two recently by the use of the illus 
trated rather novel single-arm cop. 
struction on the system of the Central 
Illinois Electric & Gas Co. system, 
Rockford, Illinois. 

To provide the break in the cop. 
tinuity of the conductor, necessary 
for the installation of fuses, single 


EXTENSION link and insulator assem- 
bly tied into a deep-groove pin insula 
tor permits use of single arm instead of 
double arm construction where three- 
shot fuses are cut into 13.8 kv. line 


disc strain insulators were attached 
to opposite ends of an O-B extension 
link. The link and insulator assembly, 
with conductors attached, was tied i 
the top groove of a pin-type insulator 
on a conventional single arm. Sine 
the diameter of the extension link # 
% in. it was necessary to use the pir 
type insulator with a {-in. deep 
groove in order to secure a fim 
fastening. 
This construction avoided the mort 
costly double-arm construction Wi 
the insulators and hardware fitting 
for the conventional 13.8 kv. dead-etl 
construction commonly used in § 
cases. The design as shown in abote 
illustration is the work of J. } 
Graven, distribution engineer of 
Rockford power company. 












Pane 


T 


port 
elect 
FeCc 
ber ! 
plete 
radi 

Tl 
ties, 
mate 
ing é 
than 
genc 

P 
genc 
have 

* A 
tbat 


ELE 








is 
in: 
-eD 
rm 


T-S22E8 SR 


~~ 
_ 





Emergency Radio 


Channels for Utilities 


Presentation of industry's needs at FCC hearing forecasts urgent 


increase in channels and latitude in competition with other non- 


governmental services in communication, transportation and similar 


agencies—Not enough channels—Some may have to yield 


H.L. DAVIS, Jr., Philadelphia Electric Co., Philadelphia, Pa. 





ABOUT ONE YEAR AGO, the FCC 
felt it should have the advice of indus- 
ry regarding domestic views on the 
future of radio. This assistance 
from industry would be of value to 
the Commission in formulating its 
recommendations to the State Depart- 
ment and for its guidance in future 
allocation. Upon the suggestion of 
the Commission, the Radio Technical 
Planning Board was organized. This 
hoard, composed of radio manufac- 
turers, present users of radio services, 
and prospective users of radio, has 
put more than 700 people to work in 
order to draft plans for the future of 
the radio industry in all its phases. 

Work of RTPB has been distributed 
among 13 panels and specific inter- 
ests of the electric light and power 
industry come under Committee 4 of 
Panel 13. 

This Committee has prepared a re- 

port and has arranged to represent the 
ekctric, gas and water utilities in the 
FCC hearings, which began Septem- 
her 28th. The report presents a com- 
plete case in support of the use of 
radio hy these services. 
There are 56 electric and gas utili- 
les, with an investment of approxi- 
mately $3,000,000 in radio, operat- 
ing a total of 857 transmitters. More 
than 700 of these are in the emer- 
sency service of electric utilities. 

Progress of pre-war radio emer- 
eeicy service, and the figures that 
have been used as a basis for estimat- 


e—- 


* Adapted from paper at recent meeting of 
trib n Electric Institute, transmission and dis- 
ution committee at Buffalo. 


ing the future demands in the immedi- 
ate postwar period are given in 
Table I. 

Post-War Use 


On the basis of the survey, it is 
estimated that 150 electric and gas 
companies will use radio in the post- 
war period. These companies supply 





Table I 


Past and Prospective Growth in 
Radio Usage by Electric and Gas 


Groups 
No. of Licensed Transmitters 
Companies Portable 
Using and 
Radio Fixed Mobile Total 
June 1936 10 Est. as iF 25 Est. 
May 1944 56 166 691 857 
Post-War 
Present Regu- 77 456 3021 3477 
lations 
Relaxed Regu- 85 831 5384 6215 
lations 





50 percent of the total electric and 
gas customers in the country. The 
data indicates that the power utilities, 
when water company requirements 
are added, may expand their installa- 
tions to some 5,500 transmitters under 
present FCC -zegulations, and to per- 
haps 10,000 transmitters if these 
regulations are relaxed. Thus, it is 
expected that service may be ex- 
panded between six and twelve times 
the present use. This compares with 
an expected growth by police of ap- 
proximately 10 to 1. 

The present FCC hearings are for 
the purpose of establishing an allo- 
cation plan for the spectrum from 
10 ke. to 30,000 mc. This upper 
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limit is far beyond anything consid- 
ered practical before the war. How- 
ever, war developments indicate that 
practical operation is now feasible 
up to 10,000 mc. and experimental 
work indicates that within a very few 
years the 30,000 mc. channel may 
become active. Therefore, RTPB has 
been asked to estimate not only the 
extension of present use, but also the 
projected new uses of radio. The 
Committee has attempted to do this 
for the power utilities and has made 
provision in its request for channels 
to permit the use of radio for—(a) 
automatic relaying of radio transmis- 
sion for the purpose of range exten- 
sion or to overcome the shadow effect 
of intervening obstructions; (b) per- 
formance of power system operations 
such as the control of remotely located 
apparatus; (c) the automatic trans- 
mission of metering of alarm signals 
vital to the proper operation of power 
system facilities; (d) the more effec- 
tive direction and conduct of complex 
field operations. Walkie-talkie or 
handy-talkie units are contemplated 
for this service. 

One of the proposed new uses cited 
in the report is a practical means of 
controlling several remote hydro- 
electric plants or substations from a 
centrally controlled point by using 
four to six beamed channels operat- 
ing at frequencies above 100 mc. The 
system will provide continuous indi- 
cation at the control point of condi- 
tions at the remote plants and will 
afford the central operator full control 
over the major items of equipment. 
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This is not a hypothetical case, but 
one which has been developed in 
co-operation with a manufacturer and 
seriously considered by an electric 
utility in New York State. 

Committee 4 is asking for 79 chan- 
nels to be made available to the power 
utilities. This compares with 17 chan- 
nels shared today by some 15 or more 
services qualified as special emer- 
gency. 

Table 2 shows the location of pres- 
ent and proposed channels: 


Table II 


Power Utilities Radio Emergency 
Service Present and Proposed 


Channels 
Number of Channels 
Region Today RTPB Request 

MF (0.3-3.0 mc.) 2 3 
HF (3-30 mc.) 2 3 
VHF (30-300 mc.) 13 53 
UHF (300-30000 mc.) di 20 
Total 17 79 





Of some 1,300 special emergency 
stations now operating, the power util- 
ities operate over 800 or nearly 65 
percent of the total. 


Channel Requirements 


The problem of channel require- 
ments was approached from a strictly 
realistic viewpoint. In the MF and 
HF regions studies were made of the 
Southern California area and the 
Pacific Northwest region, both of 
which are considered typical “ex- 
tensively mountainous areas.” The six 
channels requested in this region will 
also serve the middle west pipe lines, 
the long distance transmission neces- 
sitated by Florida hurricanes and in 
the east where distance and _ hilly 
country are major factors. 

In the VHF five studies were made 
of hypothetical requirements for point 
to mobile service. Two of these were 
by the electric group and covered 
New York City and the Cleveland- 
Pittsburgh areas. Within a 50-mile 
radius of New York City with mini- 
mum channel requirements to permit 
the use of radio by all without seri- 
ous interference, a study indicates 
that 9 fixed and 9 mobile channels 
will be required. In the western 
Pennsylvania-Eastern Ohio area, a 
similar study also indicated a total of 
18 channels. It is felt that such areas 
are reasonably representative of the 
congested sections of the country. 


As a result of such studies, the 
Committee estimated the channel. re- 
quirements for services within its 
jurisdiction as follows: 

Electric Group—51 channels; Gas 
Group—37 channels; Water Group— 
19 channels, making a total of 107 
channels. However, on a diversified 
basis, assuming these three groups 
could share channels where geo- 
graphical conditions permit, it was 
found that 79 channels would be re- 
quired as the minimum number neces- 
sary to provide satisfactory service. 
The power utilities committee is pre- 
pared to support the request for these 
channels. 


Radio and Television 


From the foregoing it may be felt 
that Committee 4 may be over-opti- 
mistic or that the possibilities of radio 
are greatly over-estimated in the util- 
ity field. By comparison with other 
services, this is a small program. 

Both FM broadcasting and tele- 
vision are expecting large blocks of 
channels for setting up their services. 
International communication and 
aeronautical services are also demand- 
ing a great number of must channels. 
These are new services which will 
have to be accommodated in the new 
scheme of allocation. 

In the portable mobile and emer- 
gency field the police are asking for 
333 channels for speech, telegraph, 
facsimile repeaters, remote  trans- 
mitter control, aircraft, walkie-talkie 
and handy-talkies. The fire service 
want 34 channels for point to mobile. 
point to point, and walkie-talkie serv- 
ices. Forest and conservation has re- 
quested 47 channels. The taxi cab 
industry wants 45 channels for dis- 
patching service. The railroads are 
seeking 84 channels for various uses. 
such as front to rear of train, train 
to dispatchers, construction, and clos- 
ing openings in their wire lines due 
to washouts, storm trouble, etc. Tele- 
phone utilities are requesting 220 
channels for common carrier service. 
The telephone program provides fixed 
to mobile service for all who will be 
willing to pay for it. 
will be available to doctors, farmers 
and campers in remote locations, 
truckers, and utilities. The service 
will make it possible to reach any 
mobile unit equipped with radio from 
any telephone on the Bell System. The 
bus people are proposing a radio dis- 
patching system and signal system for 
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The service 


headway recording. These are only, 
few contending for the spectryn 


space. 
Some Must Yield 


The demands for channel space’gy 
enough to cause serious over-crowd, 
ing. Some services, no doubt, will lx 
cut. Extending the spectrum from 
300 me. to 30,000 mc. has not mage 
enough room for all who would like 
to get in. 

In the 30 to 40 me. band, IRAC 
wants 49 percent of the channels for 
government service. Non-federal 
needs have requested 97 percent of 
this block. The requests total 14% 
percent of the available channels, For 
the spectrum as a whole, the requests 
are for almost 200 percent of the 10 
ke. to 30,000 me. space. 

Obviously somebody is going to be 
left out. 

Panel No. 2 of RTPB is working 
reconcile the demands of non-govern. 
mental agencies, so that RTPB can 
present a plan without serious over. 
lapping of services. Industry’s posi- 
tion as developed by the FCC wil 
have to be coordinated with that of 
TRAC. 

Power utilities striving to hold the 
17 channels they have and to obtaina 
just share of the spectrum for emer 
gency service consistent with the de 
mands of others. 


Preparation for 
Treating Cable Rash 


Solution for treating cable ras 
which comes from contact with we 
terproof and fireproof cable impreg 
nated with chlorinated napthalene, 
chlorinated diphenyl or chlorinated 
diphenyl oxide has been devised by 
T. P. Connelly and W. C. March and 
reported in U. S. Naval Medical Bul 
letin 42:403, 1944. 

In treating this condition, thes 
physicians recommend nightly @ 
plication of the following preparation 
after thoroughly cleansing the ski 
with soap and water. 

(The solution is to be washed off 
the morning). 
Potassium sulfide (50% solution 

filtered ) 60. 
Zinc oxide 
Precipitated sulfur 
Glycerine, C. P. ........-- 5.0 et. 
Soluble fluid rose 1.0 o 
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High-Frequency Heating of 
Non-Metallic Materials 


High-frequency electric field heating offers a new tool for rapid, 


accurate, and uniform heating of non-metallic materials having low 


thermal conductivity—It offers effective means of heating materials 


when heat transfer from external source is difficult or impossible 





THERE IS NO MAGIC in high fre- 
quency electric field heating. Nor, in 
fact is the principle upon which it 
yorks entirely new or unfamiliar to 
agineers. Its newness lies in the 
fact that through it a productive use 
has been found for the notorious di- 
dectric losses of a condenser. 

For, electric field heating, spring- 
ing up today as a new industrial tool 
for heating non-metallic materials, 
merely uses high frequency and mod- 
erately high voltage to increase the 
heat energy released as dielectric 
losses within work material constitut- 
ing the dielectric of an external con- 
denser. Heat energy so released 
within the work or “dielectric” is 
suficient to raise its temperature to 
levels required to set glue, soften plas- 
ties, or bring about various chemical 
reactions. 

In this new heating process heat is 
not transferred to the material from 
a external hot body but is generated 
within the material itself by the re- 
peated stressing that it receives as a 
dielectric in the rapidly changing 
dectric field between the plates of a 
condenser operating at high fre- 
quency, Result of this stressing is 
nolecular distortion and heat. By 
raising the frequency to several mil- 
lion cycles per second and the voltage 
0 a few thousand volts, this rate of 
nolecular distortion is increased ap- 
meciably over that at normal fre- 
quency and voltage. As the rate of 
thange of the electric field producing 

distortion increases, the heat 
tom the dielectric losses is increased. 

The basic advantage of high fre- 
uency dielectric heating is its ability 
heat the complete mass of work 
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material between condenser electrodes 
uniformly. Gone is the old bugaboo 
of* heat transfer in many industrial 
heating problems involving materials 
of low thermal conductivity, such as 
wood and plastics, that made it diffi- 
cult or impossible to produce the 
desired temperature rise uniformly 
through the section in the required 
time. In dielectric heating the uni- 
formity of heat release within the ma- 
terial is limited only by the uniform- 
ity of the material and the electric 
field in which it rests. Thermal con- 
ductivity is entirely eliminated as a 
factor in the problem. 


Basic Circuit 


A variety of electrical circuits have 
been used in dielectric heating appa- 
ratus but the one shown is typical 
of the general purpose circuit used by 
the Thermex Division, of the Girdler 
Corp., Louisville, Ky. Other manu- 
facturers of similar apparatus are: 
Federal Télephone and Radio Corp., 
and Radio Corporation of America. 

For simplicity this circuit is shown 
single-phase although most equip- 
ment, with the exception of smaller 
sizes, is three-phase. In its elements 
the circuit consists simply of a trans- 
former, full-wave rectifier, push-pull 


Full-wave rectifier 


353-220-440 v 60~ 
supply 





oscillator and tank circuit connected _ 


to the external condenser electrodes 
through coupling coil and tuning in- 
ductance. 

The typical machine is supplied at 
220 or 440 volts, three-phase. Power 
is brought in through a supply cir- 
cuit breaker to a center-tap trans- 
former that steps voltage up about 
10,000 volts. A full-wave mercury 
vapor tube rectifier circuit converts 
it to d.c. that is supplied to a push- 
pull oscillator which boosts frequency 
to 1,000,000 to 10,000,00 cycles in 
the tank circuit. A coupling coil con- 
nects the tank circuit with the external 
circuit through a variable inductance 
that tunes the external circuit to reson- 
ance with the tank circuit. Material to 
be heated is placed between the elec- 
trode plates to form the dielectric of 
the work condenser. 

Thermex units are made in output 
sizes ranging from 500 watts to 300 
kw. (1,700 B.t.u. per hr. to 1,000.- 
000 B.t.u. per hr.). Overall efficiency 
of the circuit is about 50 percent; 
slightly higher in the larger unit sizes, 
lower in smaller equipment. The 
losses occur in rectification, tube heat 
dissipation, circuit resistance and 
filament heating, air blowers and 
water pumps. Taking into account 


Push-pull oscillator 


Tuning 
inductance 


Tank circuit 


TYPICAL circuit of high-frequency dielectric heating unit 
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DESIGNED expressly for heating plastic 
preforms this high-frequency unit is in- 
stalled between two transfer presses 
and accommodates the output of both 


the circuit efficiency, input rating of 
units ranges from 1 kw. to 500 kw. 
Power factor of dielectric heating 
units is generally high, around 90 per- 
cent. The smaller units have the low- 
est power factor. No power factor 
correcting capacitors are installed in 
the equipment nor are they necessary. 
Although the voltage across the 
electrodes of the work condenser are 
of the order of 10,000 to 25,000 
volts, the high order of the frequency 
reduces the hazard considerably. Con- 
tact with the electrodes, while it will 
draw an arc that will cause a painful 
surface burn, is not lethal. As a pre- 
caution, however, the load condenser 
is usually enclosed in a cage inter- 
locked to trip off the supply breaker 
when not in the protecting position. 
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Kw. Output (solid curve) or Hp. Output (dotted curve) 


Fundamentally the magnitude of 
the dielectric losses of a condenser 
are given by the equation: 

W = BPX WX fF X CX pf. 
in which W is the loss in watts, E is 
the RMS voltage across the condenser 
plates, f is frequency in cycles per sec- 
ond. C is the capacity of the condenser 
in farads and pf. the power factor of 
the dielectric material at the fre- 
quency under consideration. This 
equation can be used to determine the 
heat release rate within the material 
being subjected to dielectric heating. 

Capacity of the work condenser 
can be determined from its physical 
dimensions, the thickness of the di- 
electric and its specific inductive ca- 
pacity by the expression: _ 

cw AX 0.224 x F 

H 
in which A is the sectional area of the 
dielectric in a plane parallel to the 
condenser plates, E is the specific in- 
ductive capacity of the dielectric at 
the work frequency and H is the 
thickness of the dielectric in inches. 

Combining the above two equations 
and substituting K for the product of 
p/ and E we attain 
,_ BX141XfxXAXK 
Wi as Sealab edibe ee 

H 

It should be noted that the K is a 
constant, given in physical tables as 
dielectric loss factor. For a given 
heating problem A and H will also 
be constants depending on the work 
material. Thus £ and f remain the 
two variables which control the rate 
of heat release in the dielectric. 

The use of high values of frequency 
in dielectric heating apparatus of the 
order of 1 to 10 megacycles permits 
the same heat release to be obtained 
with apparatus using moderate volt- 





COMPARISON of investment cost of in- 
dustrial high-frequency dielectric heat- 
ing equipment per unit of output with 
cost per horsepower output of standard 
three-phase induction motors. Standard 
sizes of dielectric heating units are 
marked on horizontal axis 
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ages of the order of 10,000 to 25,099 


volts as with apparatus using highé, 
voltages and lower frequency. This 
selection of higher frequencies sip. 
plifies machine insulation problems 
and contributes considerably fp 
safety. 

When the output rating of the unit 
is known in kilowatts or B.t.u. per hr, 
(one kw. is equivalent to a heat re. 
lease rate of 3,413 B.t.u. per hr.) rel. 
tively few calculations are required 
to determine the length of time re 
quired to raise the temperature of a 
piece of work a given amount in a 
specified time. The B.t.u. required to 
raise the temperature of work is 
given as 

Btu. = Lb X S.A. X TT: = 
where Lb is the weight in pounds, 
S.H. is the specific heat and T. — 7, 
is the desired temperature rise. If 
the output capacity is W kilowatts the 
batch time (in minutes) will be 
Lb X S.H. X (Tr — 71) X00 


Batch time = WX 3413 


Present Applications 


Electric field heating will probably 
not be able to compete successfully 
with electrical resistance heaters in 
applications where heat transfer from 
an external source is no problem. It 
overall conversion efficiency of 50 per 
cent compares unfavorably with the 
100 percent conversion of electric 
energy to heat in resistance units for 
such applications. However, where 
low thermal conductivity is encoum 
tered particularly in non-metallic me 
terials, resistance heaters are under 
a handicap that dielectric heating 
overcomes, through its ability to pro 
duce its heat inside the material, ui 
formly and rapidly. 

Wood—By far the widest presetl 
application of dielectric heating his 
been to the lamination of wood in te 
production of plywood and compitg 
wood. In this application dielectti 
heat provides uniform heat distrbt 
tion through material of notorioutiy 
low thermal conductivity. It is ® 
complished moreover without ov 
heating the surface or driving mot 
ture from the outside panel surfacei 
a manner to produce uneven moistilt 
distribution and warping. 

With high frequency heating, 
vantage can be taken of the new 
terproof, heat-setting synthetic 
glues which are unaffected by # 
water and will not delaminate. ™ 
over, the cold setting urea base g# 
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nay also be used with high frequency. 
The same urea base glues that take 8 
hours to set at 70 deg. in a cold press 
can be polymerised in under 8 minutes 
yith high frequency heat. 

In laminating wood high frequency 
normally applied to a stack of glue 
gated veneer sheets in a press under 

ure. The usual arrangement is to 
connect one terminal of the high fre- 
quency unit to a plate electrode sand- 
yiched into the pile of veneer sheets 
sbout midway in the stack. The other 
terminal of the unit is attached to the 
grounded press frame so that its up- 
pr and lower platens become elec- 
trodes of the condenser. Layers of 
yeneer up to 2 ft. or more in thickness 
ean be heated in this way with the 
lager size units. 

An important point in the laminat- 
ing of wood with high frequency heat 
isthat when the glue has polymerized 
the stack of laminated panels can be 
removed from the press and stored for 
shipment without the “curing” period 
under pressure, required with cold 
press operation to equalize moisture 
distribution through panel section. 

It is not always necessary that glue 
lines be parallel with the electrode 
plate. Considerable power and time 
can sometimes be saved in laminating 
large curved pieces such as airplane 
spars by having the glue lines per- 
pendicular to the electrodes and paral- 
lel with the electric field. This method 
has the advantage that most of the 
power will be absorbed by the glue 
line rather than the wood itself. 

Plastics—In the field of thermo- 
wtting plastics dielectric heating has 
heen most widely applied to preheat- 
ing preforms for compression and 
transfer moulding of urea, melanine, 
phenolic and other resins. Almost any 
filler may be used, such as; wood 
Annee msec nN SNR NLP NETRING LETTE 
Power Factor and Dielectric Con- 
slant of Materials Ordinarily Han- 
ded by High Frequency Dielectric 

g Equipment 
These values are to assist in distinguish- 
power factor and dielectric constant of 
os All values are for one mega- 


Power Dielectric 


Gen Factor Constant 
eral purpose wood- 

flour phenolic molding 

SRY sco not alc ori 0.04 8.5 
Sate Pi ahd. crews a WettleS 0.085 8.0 
eoprene Rubber ..... 0.06 12.0 

BME ee Nec hows 17 9 


0. .0 
rote: The electrical characteristics of 
© materials mentioned above are ap- 
Proximate and vary considerably with 
anges in density, moisture content, etc. 
frequency dielectric heating equipment 
teria} successfully applied to those ma- 
8 having very broad ranges in electri- 
characteristics. 


oe 





HIGH-FREQUENCY heat is being applied here through thin sheet electrodes to a 
curved section of plywood; forming the curve between wood blocks and bonding 
the veneers in a single operation at high speed 


flour, shreaded paper, chopped cloth, 
asbestos or powdered mica. Its heat 
has also been applied to polymerize 
laminated paper, cloth and other sheet 
plastics. 

Through its ability to secure uni- 
form temperature distribution quickly 
throughout the preform, without over- 
curing outer surfaces it has been pos- 
sible in practically all cases to double 
production of existing press and mold 
equipment by changing from external 
to high frequency preform preheat- 
ing. Moreover because the preform is 
softened uniformly throughout, the 
plastic flows more freely in the mold 
without the need for extreme pressure 
to secure this end. Thus mold closing 
time can be cut to 10 to 30 percent of 
previous values, pressures have been 
reduced to as low as 20 percent of 
former values, and larger weights of 
molded material handled. 

Textiles—Dielectric heating is also 
being used to set the twist in corded 
materials and to cure the finish on 
fabrics. Experimental work is being 
done on the drying of fabrics on a 
continuous basis. 

Rubber—High frequency heat is 
effective in preheating preparatory to 
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molding both natural and synthetic 
rubber compounds. It offers a means 
of securing more uniform curing. 
Dielectric heating avoids the tendency 
of conductive methods to over-vul- 
canizing at the surface in order to 
secure proper curing at the center. 

A few of the other proven applica- 
tions of high-frequency electric field 
heating include: Heating of cellulose 
fiber, drying paper, drying powders, 
heating of oxides such as Alundum 
and Carborundum, softening of cellu- 
loid, binding granulated cork for 
making gaskets and linoleum, killing 
insects in grain. Many other applica- 
tions exist that are not practical to 
list in a survey article of this type. 

However, a large part of the field 
of usefulness of dielectric heating re- 
mains to be explored in terms of spe- 
cific applications. This exploratory 
work will be done when war restric- 
tions are lifted and the equipment be- 
comes easily obtainable by anyone 
who wants to try it out on his particu- 
lar production problem. Then dielec- 
tric heating will find its place in 
industry on the basis of cost and 
performance the same as any other 
technique. 


Editorials 


S. B. WILLIAMS, Editor 
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The War Isn't Over Yet , 
THE WAR HASN’T BEEN WON YET. It is going to 
be won. There can be no question about that, but when? 
Many people, including ourselyes, had visions of victery 
in Europe before snowfall. It.is now apparent, however, 


more if in our eagerness.to get back to peace-time occupa- 


jurisdiction over the issuance of certificates of necessity, 
Unless it complies with state rules it has no leg to stand o, 
in case of injury from structures as the result of stom, 
Its own members have no way of checking the operation 

No co-op that is operating fairly and wants to do; 
good job has anything to lose by coming under stay 
regulation. It can have no objection to fair rates or Proper 
accounting. If this be true we are led to believe that thoy 
who object have perhaps something to protect or to hide 
such as unfair rates to the non-members. 

One by one the state commissions are taking a stanj 
on this matter. The co-ops must understand sooner 


- later that they are private bodies and that they canno 


escape regulation if they go outside their own memben 
for customers—if then. 


It Bepends on Who Is Selling 
IT IS INZERESTING to note that while federal regulatory 


that there is’still a lot of hard fighting to:be done, but-what-»:bodies are “msistent that original cost is the only proper 
has not become apparent to the home front is that the” 


fighting can be stretched out for anéther year or perhaps . 


value of utility property for rate-making purposes RFC 
has an entirely different viewpoint when it comes to dis 
posing of surplus war plant. In this case RFC recognizes 


tions we slow up our production of essential war supplies... that much of the plant could be built after the war for les 
Therg,are around a dozert Hams that,are critical Apwewhich ‘® ntoney and, taking a realistic point of view, it proposes to 
productién is below. requigéments.” ‘Military ‘objectiyes« sell or lease on the basis of reproduction new les 


are made on the basis of having enough equipment. If it 
is in insufficient supply the speed with which the line 
moves forward is reduced and a longer time is required. 
Production of some items has been curtailed because the 
- supply seemed ample for the time thought necessary to 
complete the job in Europe. If for any reason this time 
has to be lengthened we may find a number of new critical 
items. 

If we do not move into reconversion as rapidly as had 
been expected a few weeks ago the reason will be the 
situation just described. Materials for the most part are 
_in comfortable supply, but manpower is not. Every effort. 
therefore, will be made to discourage workers from 
moving off war work back into peace-time occupations. 

This is very much like the seventh round in a prize 
fight. The favorite has his opponent on the rope, but if 
he can’t get a knock-out the fight can go to the end with 
no decision. Our fighting forces can’t deliver the punch 
without the supplies. 


Co-ops as Utilities 


IN ILLINOIS rural electric co-ops are now held to be 
public utilities if they supply service to the public regard- 
less of whether or not they recognize the jurisdiction of 
the Illinois Commerce Commission. It is difficult to see 


why co-ops object so to coming under state regulation — 


when they go outside their membership for customers. 
If a co-op objects to coming under state regulation it 

loses certain things, such as the right to intervene in the 

parcelling out of territory where the commission has 


94 


depreciation. In fact, if it didn’t take this point of view 
it probably couldn’t dispose of very much property—and 
some indication of how much there is can be had from 
glancing at the list of surplus war power plant printed on 
an earlier page in this issue. . 

Can it be true that it makes a big difference who is sl 
ing and what—government selling surplus plant or utilities 
selling power—or does it mean that the governmen 
chooses whatever means will satisfy it at the moment? 0 
is this a forerunner of another change in front on the pat 
of regulation when it becomes apparent, as it did to RFC, 
that reproduction new will give a lower figure tha 
original cost? While we speculate on these questions Wt 
can be certain that the government goes to no great pail 
to inform the right hand what the left hand is doing. 


New York City Boycott 
Upheld . 


IN THE ABSENCE of preventive legislation, a union ¢ 
under our laws regulate the sale of electrical equipmet! 
in any city to suit itself and nothing can be done abot! 
it. That virtually was the decision of the Circuit Cout 
of Appeals in upholding the right of New York City 
Local No. 3, I.B.E.W., to boycott manufacturers and 
limit sales in its jurisdiction to such products as are 
locally by union manufacturers regardless of the fat 
that the public pays a higher price. 

This case which has been in the courts for nestl 
nine years was a reversal of an earlier decision by the 
Federal District Court. It virtually places in the hands o 
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organized labor complete domination over all electrical 
applies that go into the city. It guarantees a market 
yithout molestation to the local manufacturers and as a 
further reward for signing up with the union it gives 
them a higher price, which the public must pay for the 
privilege of not having a free market in which to buy. 

This is one of the most glaring cases of restraint of 
interstate trade, but because it involves a trade union the 
urts appear to be powerless. to prevent it. Obviously 
his restriction is against the public interest, yet by 
this decision any local union can control the local market 
and demand its tribute. When business does anything 
that affects the public interest adversely the courts will go 
through the most tortuous reasoning to find a restrain- 
ing reason. With labor the offender, are the courts less 
mindful of the importance of protecting the -public 
interest? 


The Need for Studying 
load Diversities 
DISTRIBUTION ENGINEERS are beginning to sense 


the importance of having a knowledge of the behavior 
of different loads so that they may know their diversity 
ad be in position to provide adequate distribution in 
advance of the sales department. It’s time that this prob- 
lem.was more widely recognized and a great deal more 
work done on it. Earlier in the year we suggested that 
the industry underwrite a load behavior research fund, 
but we made the mistake in directing our suggestion to 
the commercial people. 

After the war new loads can be expected and some of 
the older loads that never reached large totals may re- 
ceive intensive promotion. This will be true particularly 
on residential and rural circuits. The engineers being 
redlists will want to be ready for these loads, but more 
than that they can provide the information by which 
slective selling can become a reality instead of just. a 
logan. A comprehensive knowledge of the diversity of 
major loads on any system cannot help indicating kinds 
of load needed to improve net income and perhaps point 
the way to some new kinds of promotional rates. It‘is 
alo possible that such studies might indicate the futility 
of promoting certain loads in certain places. 

The distribution engineers and the commercial depart- 
ment are jointly responsible for providing net income. 
The first step, however, must come from the engineers 
because the investment is in their hands, It is no longer 
going to be possible to build greatly in advance of load 
because the need for lower rates is going to demand 
gteater use of property. If lines are to be properly 
loaded to give the best load factors then someone must 
find out how loads behave. 

The last place for great savings in utility operation is 
the investment not only in first cost but in use cost. If 
just the right amount of investment is to be provided at 
ill times, someone must know load diversity pretty accu- 
rately. Then and only then can load .be sold selectively. 
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Opinion vs. Knowledge 
as Post-War Guide 
FOR NEARLY THREE YEARS there has been no pro- 


_duction of electrical appliances. The fact that “you can’t 


get another one now” has inspired extraordinary efforts 
on the parts of utilities, manufacturers and others con- 
cerned to teach users how to take care of their appli- 
ances and to train people to repair them. In the col- 
lective experience of users and of repair men in keeping 
appliances in operation during these war years, there 
must reside a considerable body of knowledge on their 
design and performance that would be useful to manufac- 
turers as they prepare to supply the demands of the post- 
war market. 

Hardly a day passes now that there does not flutter 
down on the editorial desk a report of a survey made by 
some publication, advertising agency or trade associa- 
tion to determine what the public will want to buy when 
war saving’s bonds are transformed from something to 
pay for into something to spend. What will women want 
in their kitchens; what will people look for in the homes 
they'll build or buy or remodel after the war; what will 
be the popular desires in automobiles, in kitchen sinks, 
in heating plants, in plumbing facilities, in packaged 
foods, in refrigerators, in cooking equipment, in any- 
thing and everything that is contemplated for the mass 
market. 

All of these surveys, these attempts to see into the 
public mind, are concerned with tomorrow. The ques- 
tions included in them are mostly invitations to prophecy. 
They are hypothetical questions the replies to which stand 
on assumptions that may or may not be within the knowl- 
edge or experience of the replier. 

When Mrs. Jones is asked whether or not she’d like to 
have a light in the oven of her post-war electric range 
so she can see how her cake is doing, she thinks that 
would be very nice and she votes for it. But she has 
never cooked in an illuminated oven and she does not 
know if it’s a worth-while thing or if it will turn out to be 
just an added. and possibly troublesome gadgét. There 
is a pretty’ big “if” in Mrs. Jones’s vote for an oven 
light. 

But there are no “if’s” in her knowledge of the electric 
range she is now using. She knows that the oven heat 
control went wrong once and her cake fell and she waited 
two days for a repairman to come and he did not have 
the right repair part in stock and he had to order it 
from the factory and it was three weeks before she could 
do any baking. It is quite possible that what Mrs. Jones 
knows about her range will cause her to turn it in on a 
different make as soon as she can. ; 

What users have learned ahout the performance of 
electric appliances in these war days and what repairmen 
have discovered of good and bad about their design and 
contruction should be information mighty useful now. to 
appliance manufacturers. Probably some are rounding 
up such information. It is a safe bet that those who are 
will have generally better post-war products. 
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Who Will Get Surplus War 
Plant Power Capacity? 


THE SITUATION with regard to the 
disposal of surplus war property is as 
obscure as any income tax form ever 
devised, but it becomes increasingly 
clear that the disposition of the power 
generating capacity included therein 
is not going to be the field day for 
public power that some may have 
thought it might be. 

As the law now reads, the Interior 
Department stands to acquire most of 
the surplus capacity which will be 
added to public systems. Right now 
there is sufficient agitation for 
changes in the law, to presume that 


some, if not a considerable, amend- 


ing of the disposal act will be under- 
taken before the disposition job 
really gets started. 

One reason why the disposal of 
the war-born power plants is not go- 
ing to herald a bright new era for 
public power is the fact that the ca- 
pacity which stands to be declared 
surplus totals only slightly more than 
1,100,000 kw., or a little more than 
two pereent of the estimated national 
capacity at the end of 1944. 


No Priority for REA 


Despite the broad provisions of 
the act directing the exchange of 
surplus property between federal 
agencies, REA, by its own admission, 
is not eligible to a priority on the pur- 
chase of generating capacity—or 
other surplus electrical equipment— 
because it, as a banking agency, can- 
not use it as could the Interior De- 
partment or the Tennessee Valley Au- 
thority, which operate power systems. 
Nor are REA co-ops given any special 
privileges under the act. 

TVA doesn’t figure to be much of 
a competitor for the surplus generat- 
ing capacity, for according to its own 
definition of its own territory, the 
capacity located therein totals only 
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37,300 kw. This is apt to be insuf- 
ficient to excite a TVA power engi- 
neer, particularly when it is produced 
by 16 different units in at least half 
a dozen different stations. 

Interior is keeping its own counsel 
regarding its plans for taking over war 
surplus. power equipment, but the 
Ickes tradition is one of going after 
anything that looks promising. There 
is excellent reason to believe that it 
was Ickes who prompted the Presi- 
dent to make the statement that “I 
have in mind that such plants (war- 
born power stations) may be utilized 
after the war in connection with 
existing public power systems,” back 


in December, 1943, long before sur-’ 


plus disposal legislation was of any 
concern. 
Municipals 

The capacity which might be sought 
by Interior is indeterminate, depend- 
ing to a considerable degree upon the 
intentions of that department to fight 
private systems for territory. It con- 
ceivably could be an important block 
of capacity for the Southwestern 
Power Administration or for any 
other such agency Interior might 
choose to set up, but it is doubtful 
that even the Interior Department has 
any detailed knowledge today of what 
capacity it will want or exactly what 
it would do with it. 

Existing municipal systems conceiv- 
ably could do a brisk business in sur- 
plus power equipment, for there will 
be units ranging in size from 50-kw. 
internal combustion machines to 
50,000-kw. steam turbines. And the 
act provides, in its obscure way, that 
“political sub-divisions and their in- 
strumentalities” shall have “an op- 


portunity to fulfill, in the public in- | 


terest, their legitimate needs.” 
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Whatever the interest in this gen. 
erating equipment shown by public 
systems, the privately-owned power 
industry must be content with taking 
the leavings if it plans to buy genera. 
ing capacity from the government 
The aforementioned Presidential dic. 
tum should be convincing in this x. 
gard. If it is not, the act itself ‘pro. 
vides that the transfer of surplus prop 
erty between federal agencies take 
priority over every other type of dis 
posal, it requires agencies seeking 
equipment to review surplus lists cop. 
stantly, and even directs the surplus 
property board to point out oppor: 
tunities to agencies which prove dere. 
lict in this regard. 










Co-ops Not Particularly Interested p 






As long as existing conditions ob. 
tain REA co-ops do not appear to be fede 
heavy purchasers of surplus generat. Up 7 
ing capacity. Up to the present about §pepr 
90 percent of all energy sold by co-ops 
is purchased from non-co-op generat: J 
ing sources. Reliable sources say that J. 
REA has no intention of breaking this §.. . 
general pattern merely because there 
will become available a number of fiy In 
surplus generating units of the size Blythe 
which might prove interesting tof ‘ht 
co-ops. If this surplus equipment is to fli 
be disposed of for a song and it be i 
comes apparent that co-ops could gen- - 
erate their own power at appreciable§ 
savings, then REA will change its pro Bijate; 
cedure and co-op generating will be Bihose 
encouraged, these sources say. But no Gif $2: 
such change is to be anticipated unles gpetce 
the savings from self-generation ar p'lliti 
“appreciable.” The chances thal The x 
equipment will be “given away” ag |. 1 
price low enough to allow “apprec ge 
able” savings through self-generation §°" 
are relatively slim as long as any sub- " 
sidiary of the Reconstruction Financ §,, 
Corporation is charged with the dis f,,,;, 
posal of this equipment. cent j 


vestm 
One for the Seers 


depre 

What the situation will be with 1 Bitte » 
spect to other electrical equipment is plant 
really one for the seers. It has been 
estimated that there will be as much® rt 
$1,000,000,000 worth of electriall Bi..." 
equipment declared surplus. Hof, 
much of it will consist of spliced wit lars o 
badly weathered poles or Y Bhe uw 
purpose equipment, how much ol Bie F 
will be left in foreign lands and ho¥ atho, 
much of it will be sought by the ho! an 
armed services as a strategic reset my 
is known now to no man. —_ 
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Electric Utilities Improve 
.|Financial Status Since ‘37 


» he Mfederal Power Commission Releases Six-Year Report Showing Sales 
rat: BUp 75 Percent witht Only 7 Percent Increase in Plant Investment— 
out BDepreciation Reserves Increase 70 Percent—Long-Term Debt Drops 


“Ops 
Tal the improvement in financial posi- 
that tin of privately owned electric util- 
this fis since 1937 is revealed in “The 
here Hfinancial Record of the Electrical Util- 
> of ity Industry, 1937-1943” just released 
size #)y the Federal Power Commission. 
to | The record is a part of the annually 
$ to grblished report, “Statistics of Electric 
ie lItilities in the United States” which 
presents detailed financial and operat- 
- ing information on all large privately- 
able owned electric utilities in the United 
mo BStates. These utilities are defined as 
be fitiose having electric revenues in excess 
{no Mo! $250,000 a year and include over 98 
percent of all privately-owned electric 
utilities. 
The report shows: 


a 


|, Kilowatt-hour sales increased 75 
percent. generating capacity 22 per- 
cent, number of customers 15 percent 
and electric revenues 38 percent. 

2. The very large increases, indicated 
ly the foregoing figures, were accom- 
panied by an increase of only 7 per- 
cent in plant investment. Net plant in- 
vestment, after deducting reserves for 
iepreciation, actually decreased during 
the period. The average investment in 
plant per dollar of revenue, which was 
47 in 1937, was $4.28 in 1943. Sim- 
ilrly, net investment was $4.38 per 
_ of revenue in 1937, and $3.55 in 
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3. Some four hundred million dol- 
las of inflation were eliminated from 
the -utility plant accounts. Orders of 

Federal Power Commission alone 
authorized or required the disposition 
amounts in excess of original cost 
‘“eregating more than three hundred 
nillion dollars, 


=e SF 2 ee Ss ea: Fs 








4. Depreciation reserves have been 
increased by more than one billion dol- 
lars or slightly in excess of 70 percent. 

5. In spite of increased operating ex- 
penses and taxes, net earnings available 
for investors have been maintained at a 
remarkably constant level. The ratio 
of gross income to capitalization and 
surplus was the same in 1937 and 1943, 
5.8 percent. The average ratio for the 
entire period was also 5.8 percent. 

6. Outstanding indebtedness has de- 
creased and the ratio of long term debt 
to gross investment in utility plant has 
fallen from 60 to approximately 44 
percent. Value of long term debt to net 
plant decreased from 55 to 54 percent. 

7. Interest charges which were cov- 
ered 2.97 times in 1937 were covered 
3.36 times in 1943. 

8. Published yield averages based on 
market prices of selected public utility 
bonds were reduced from 4.03 percent 
in 1937 to 2.99 in 1943. 

9. More than two billion five hun- 
dred million dollars. representing ac- 
cruals for depreciation and amortiza- 
tion, together with the balance of earn- 
ings after payment of dividends, were 
invested in property additions and re- 
placements or utilized to retire out- 
standing securities. 

10. Facilities were greatly expanded 
without necessity for the issuance of 
additional securities to finance construc- 
tion. In fact the book amount of out- 
standing stocks and Jong term debt de- 
creased by some three hundred million 
dollars. 

Discussing the financial progress. of 
the industry in greater detail, the re- 
port points out that utility plant ac- 
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counts, as recorded on the books of the 
companies, aggregate $14,.843,648,475 
as of December 31, 1943. At the close 
of 1937 the corresponding figure was 
$13,851,583.019. This increase in the 
six-year period of only about 7 percent 
reflects, among other influences, the 
elimination of a large amount of infla- 
tion from utility plant accounts result- 
ing primarily from past “write-ups”. 
Dispositions of amounts in excess of 
original cost approved or directed by 
the Federal Power Commission aggre- 
gated $372,287,972.12 as of December 
31, 1943. As of September 15, 1944, 
such dispositions aggregated $553,109.- 


.714.59, the report shows. 


In contrast to the one billion dollar 
increase in the amount recorded on the 
books of the companies, which is net 
after retirements and elimination of 
such inflation as has been written off. 
reports to the Commission indicate that 
property additions during the period 
aggregated about two billion five hun- 
dred million dollars. 


Depreciation Reserves Rise 


Noting that the systems of accounts 
adopted in 1936, as well as making pro- 
visions for elimination of inflation. were 
the first to give national recognition and 
effect to the principle of depreciation 
accounting in the electric utility field. 
the report states that the reserve for 
depreciation of utility plant increased 
from $1,495,249.546 at the close of 
1937 to $2.557,.240.672 at the close of 
1943, an increase of more than 70 
percent. “Largely as a result of the ex- 
traordinary increase in this reserve, net 
utility plant after deduction of depreci- 
ation as recorded on the books of. the 
companies, was actually slightly less at 
the end of 1943 than it was six years 
earlier,” the report states. 

“The small-increase in gross plant 
and the decrease in the amount of net 
plant is the more remarkable.” the re- 
port: continues, “when it is considered 
that during the same six-year period the 
installed ‘generating capacity of the 
privately owned electric utilities in- 
creased by 22 percent and the number 
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of customers by 15 percent. During the 
same period kilowatt-hour sales of elec- 
tric energy te ultimate consumers in- 
creased by 75 percent and: electric 
revenues by 38 percent.” 

“An important development in util- 
ity finance is revealed,” the report 
states, “by comparison of the increase 
of approximately one billion dollars in 
plant investment during the six-year 
period with the actual decrease of about 
a third of a billion dollars in the amount 
yf securities outstanding on the books 
of the utilities. It is thus indicated that 
by and large during the past several 
years the electric utilities industry has 
been in a position to finance all ex- 
tensions to facilities out of revenues 
and that it has been unnecessary for the 
industry as a whole to secure additional 
funds from outside sources.” 

Total utility operating income, repre- 
senting the amount available for re- 
turn on investment in plant for 1937 
was $768.964.693 as compared to $759,- 
359.994 in 1943, the amount of the latter 
year being one percent less than that of 
the former. Thus after the large in- 
creases in depreciation accruals and an 
increase of more than 100 percent in 
total tax charges, the balance of in- 
come from utility operations available 
for investors remained in 1943 very 
nearly equal to that of 1937. This sta- 
bility has unquestionably been a factor 
in the general lowering in the cost of 
capital to the industry which took place 
during the period, the report states. 
Published average yields on public util- 
ity bonds, from which type of security 
almost half of the funds invested in the 
industry are obtained, show a reduc- 
tion of approximately 26 percent be- 
tween December 1937 and December 
1943, the report adds. 


Utah Power Seeks to Buy 
Facilities of Utah Light 


To acquire electric generation and 
transmission facilities of Utah Light & 
Traction Co., its wholly owned sub- 
sidiary, Utah Power & Light Co. re- 
cently filed application with the Utah 
Public Service Commission. 

Acquisition of all non-transportation 
properties would facilitate the proposed 
refinancing of U. P. & L. and follow a 
suggestion of the Securities and, Ex- 
‘change Commission. Transportation 
equipment of U. L. & T. was acquired 
recently by Salt Lake City Lines. 

The subsidiary’s- electrical: facilities 
now are used by U. P. & L. under a 
99-year lease as part of its:system. Out- 
rignt ownership would simplify corpo- 
rate structures and result in consider- 
able savings. the application says. 


Hawaiian Electric Co. 
Adds Large Generator 


Hawaiian Electric Co. is  self-suffi- 
cient in generating capacity for the first 
time since before Pearl Harbor with 
the completion last month of a 35,000- 
kw. generator. With demands increas- 


-ing since the war, the company has been 


getting assistance from the excess gen- 
erating capacity of the army and navy 


AT GENERATOR INSTALLATION—Emil 
Olson, left, superintendent of produc- 
tion of the Hawaiian Electric Co. with 
President Leslie A. Hicks, and L. A. 
Buese, chief design engineer, pose at 
new unit after it has been placed in 
operation 


and from the power plants of the Oahu 
plantations. 

The new unit costing over $4,000,000 
was cut into the line 45 months after 
it was ordered in December, 1940. An- 
other unit of similar size will be in- 
stalled at the Waiau station in 1947. 

Manufactured by Westinghouse Elec- 
tric & Manufacturing Co., the new unit 
is operated from a single boiler produc- 
ing a maximum of 390,000 pounds of 
steam an hour at 700 pounds and a 
temperature of 905 degrees at the out- 
let. Initial test runs produced 550 kw.- 
hr. per barrel of oil used. 


Energizes 2nd 230-kv. Line 


Delivering more than 150,000 kw. to 
the Puget Sound area in the Pacific 
Northwest, the Bonneville Power Ad- 
ministration’s sécond 230,000-volt Grand 
Coulee-Covington transmission line was 
put in operation October 6, 24 days 
ahead of the energization date originally 
set by Administration engineers. 

The 183-mile line, which was begun 
June, 1943, and is the first in the Federal 
grid system to utilize wood pole towers, 
increases power deliveries to the area 
to: about 350,000 kw. Largest user of 


this power is the Puget Sound Power 
Light Co., which takes in excess 
100,000 kw. to help meet its own load 
and to save critical supplies of fuel, oj] 
Bonneville engineers said. 


E.E.I. Acts to Speed 
Service after Storms 


To speed up the restoration of ser. 
ice in the future in case of hurricanes, 
storms, and disasters, Edison Electric 
Institute has three conimittees at work 
studying the problems brought by the 
hurricane of September 14. 

The committees, transmission ani 
distribution, engineering and planning 
and post-war planning, will attempt 
improve construction practices, to 
tablish regional pools of* manpowe 
and equipment, and to arrange wit 
State highway departments for a 
ordinated approach to the problem ¢ 
removing debris which has demolishe 
power facilities. 

Utility engineers have declared tha 
much of the difficulty in restoring sen 
ice during the hurricane and immed 
ately after was caused by the abno 
mal manpower shortage and the cur 
tailment under orders of the War Pro 
duction Board of reserve equipmen 
and materials. 

At one time during the _ hurrican 
there were 1,750,000 customers witho 
electricity. In most cases, service waj 
interrupted but a few hours, in othen 
over two weeks. Street lighting was ou 
in some sections of Long Island f 
over three weeks. 

At the height of the storm, the fi 
lowing companies showed these pe 
centages of customers without power 
Atlantic City Electric Co., 40; Loy 
Island Lighting Co., 90; Queens Bor 
ough Gas & Electric Co.. 100; Ne 
England Gas & Electric Association 
99: Staten Island Edison Corp. % 
Westchester Lighting Co., 50; Publi 
Service Corp. of New Jersey, 30; Bo 
ton Edison Co., 50; Connecticut Ligh 
& Power Co., 82: Connecticut Powel 
Co., 100; Jersey Central Power & Lig 
Co., 45; New Jersey Power & Light @ 
28; Hartford Electric Light Co., 40; and 
Virginia Electric & Power Co. 10. 


Utility Sells Gas Lines 


South Carolina Electric & Gas & 
has sold its Florence-Darlington gas ¥* 
tem to the assigns of Marion D. Lut 
of Florence. Mr. Lucas holds an ise 
est in gas plants in both Anderson 
Sumter. The state Public Service Gt 
mission has approved the sale, and ti 
price is reported to have been appl? 
mately $100,000. 
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pPE.A. Speakers Study Oil 
Refining and Inhibitors 


Substation Safety, Carrier Simplification, Trends of Plastics, and Elec- 
tric Heat Are Other Topics on Program of Electrical Equipment Com- 
mittee of Pennsylvania Association—Filtering Procedures Explained 


Moderate refining and resort to in- 
hibitors in transformer oil were advo- 
cated at a meeting of the Pennsylvania 
Electric Association Electric Equipment 
Committee, October 19 and 20, at Johns- 
town. 

“When is a transformer in bad enough 
condition to warrant removal?” was the 
theme of a paper by E. R. Whitehead, 
based on extensive Duquesne Light Co. 
tests. Conclusion was that any trans- 
former of 20 kv. or above should be re- 
placed and overhauled when the solid- 
insulation dissipation factor rises above 
12 percent (22 percent for 5-kv. glass). 
Engineering attention has to be focussed 
on about 3 percent of the transformers 
incarrying out this program. This fac- 
tor, along with insulation resistance and 
capacitance, responds consistently to 
moisture added experimentally. The 
speaker doubted the efficacy of making 
refined calculations of load-aging. 

Inhibitors in oil was the major 


B topic of one of the four sessions. Stan- 


ley O’Dette, of Standard Oil of New 
Jersey, outlined the evolution of the in- 
hibiting practice and urged careful 
selection of filtering and re-refining pro- 
cedures, advocating the purely mechani- 


'Bcal types as less likely to over-refine 


and thus remove the natural or added 
inhibitors; petroleum is a more sensi- 
live material, he said. than most people 
seem to realize. 

L. J. Berberich, Westinghouse Elec- 
trie & Manufacturing Co., presented a 
documented argument in favor of mod- 
erate refining so as to retain the ad- 
vantageous fractions of aromatics which 
embrace the natural inhibitors of oxida- 
tion and corrosion.. Oil, he too said, 


ready removability of parts, defined serv- 
ice-life of tubes, reduction in number 
of tube types, development of a remain- 
ing-life test, increase of tube output 
capacity and limited frequency coverage. 

Discussion of safety engineering in 
station design by R. E. Neidig, Metro- 
politan Edison Co., brought from D. 
R. Pattison, Pennsylvania Electric Co.. 
the report that use of aluminum shapes 
for a new substation structure facili- 
tated the achievement of really safe 
clearances. 

In a. preliminary report on safety 
grounding, E. L. Schlottere outlined 
Philadelphia Electric Co. practice. It 
evoked from H. P. Sleeper a dissent in 
philosophy, his company’s, Public Serv- 
ice Electric & Gas Co., practice being 
to favor isolation and the reliance on 
detection of voltage. Accidents occur, 


he said, in the very act of applying and 
removing safety grounds because it 
often necessitates exposure beyond that 
required for the actual work. 

Demonstrating the versatility of plas- 
tics, A. A. Bates, Westinghouse, refuted 
the general belief that they cannot ap- 
proach the strength and toughness of 
metals, cannot be hard-worked for in- 
creased tensile strength and cannot be 
rendered comparatively independent of 
temperature. Silicones, he pointed out, 
are a promising example of the latter 
objective. He prophesied the electrical 
industry will hear more and more about 
nylons for insulation. 

Wartime acceleration of the various 
forms of electric heating led G. E. 
Stoltz, Westinghouse to forecast the 
following prospective national load in- 
crements in kilowatts per year: resist- 
ance furnaces, 100,000; induction fur- 
naces, 5,000; midget heaters, 150,000; 
induction ‘heating (to 200,000 cycles), 
50,000; dielectric heating, 100,000. 


Vote Franchise Extensions 


Sioux City Gas & Electric Co. re- 
cently was given an extension of 15 
years on its gas and electric franchises 
by a 14 to 1 vote of Sioux City voters. 





is highly complex and even more so 
is the art of inhibition. He finds it 
lificult to make a good case for use of 
a inhibitor in properly refined trans- 
lrmer oil; complete sealing of equip- 
ment practically obviates the necessity 
of an inhibitor. 

Summary of insulation testing prac- 
lie of several member companies was 
pesented by R. J. Salsbury. 

A joint committee report on the de- 
iiencies of prevailing carrier tubes, 
lminals and associated relays and 
iuxiliaries was approved and now 
‘waits approval by the communications 
‘mmittee. It advocates simplification, 
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BOSTON EDISON CO. GHQ DURING HURRICANE—Badly hit by the 1938 hurricane 
when 292,000 customers were without service and restoration of normal service 


took two weeks, Boston Edison Co. set up a permanent organization to handle all 
future emergencies according to plans developed from experiences in 1938. Effective- 
ness of the organization was tested when the hurricane of September 14 struck. 
About 184,000 customers were without service which was back to normal in three 
days. Standing, left to right, R. E. Dillon, vice-president and chief engineer; James V. 
Toner, president: John T. Ward, vice-president and director of steam and electric 
operation; Leavitt L. Edgar, vice-pres:dent in charge of purchasing. Seated, leit 
to right, Thomas H. Carens, vice-president in charge of public relations: E. J. Hyland. 
treasurer; Thomas H. Haines, assistant vice-president in charge of transmission and 
distribution; A. C. Havlin, assistant treasurer; A. J. McEachern, industrial relations 
manager: D. E. Washburn, power sales manager: C. A. Corney, assistant vice- 
president in charge of engineering and technical research: H. W. H. Wellington, 
superintendent of production. At 1 a.m., September 15, when the picture was taken, 
a number of other members of the organization were out in the field 
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Arkansas Co-ops Fight 
* Utility for Rural Lines 


REA Officials Spur Cooperatives 
to Oppose Business-Managed 
Company at Extension Hearings 


In an unprecedented battle for rural 
territory, representatives of Arkansas 
Power & Light Co. and of 17 rural 
cooperatives spurred on by Rural 
Electrification Administration officials 
argued bitterly day by day last week 
before the Arkansas Department of 
Public Utilities. The company has plans 
to extend rural service in 35 counties 
of the state and has made applications 
for. extensions in 16 counties. It was the 
hearings on some of these applications 
that brought the struggle into the open. 

In an effort to forestall the company, 
REA rushed six key men-headed by 
William J. Neal, deputy REA commis- 
sioner and acting administrator at its 
St. Louis headquarters, to Little Rock 
where they called a hurried meeting of 
cooperative leaders and reached an 
agreement with the Arkansas State 
Electric Cooperative Corp. for an REA 
loan of $18,500,000 to service about 
55,150 farms after the war. 

“The Arkansas Utilities Commission 
has retarded rural electrification,” Mr. 
Neal said in asking leaders of state 
cooperatives to agree to an immediate 
“area coverage” survey for extending 
their lines to every farm in the state. 
“Only four other states have a poorer 
record than Arkansas in rural electri- 
fication. Only 16.8 percent of the farms 
in this state are electrified, although 
REA made its largest loan in its exist- 
ence to the A. P. & L.” 


President Moses Testifies 


Striking back, President C. Hamilton 
Moses of the utility company said on 
the witness stand at a hearing on the 
following day: “The government’s will- 
ingness to socialize our industries and 
take over our business has influenced 
A. P. & L. to extend its rural develop- 
ment program in some sections below 
the ‘good business line’ in order to 
eliminate the outstanding threat to our 
peace and life.” 

Indicative of the position of A. P. 
& L. is the new schedule of rates for 
cooperatives (ELECTRICAL WorLp, Octo- 
ber 21, p. 10) which would give them 


tthe lowest rates in the nation. 


The utility president also declared 
that his company had no trouble in get- 
ting along with cooperatives in the state 
if government bureaus would let us 
alone. He pointed out that the company 
had pioneered in rural electrification 
and said-that in its early days when 
the farmers could not pay in cash, 


100 


company men took hams, chickens, 
eggs, butter and other products and 
sold them on the market to pay for the 
lines. 

Frank Wills, Little Rock attorney 
representing the First Electric Coop- 
erative Association and other co-ops at 
the utilities hearing, verified Mr. Moses’ 
statement and said as a matter of 
record, “The First Electric Cooperative 
and the A. P. & L. always have been 
able to get together.” 

Hearings will continue on the appli- 
cations, and the utilities commission 
has asked that applications be slowed 
until “surveys are completed.” 


Lamp Bulb Production 
Rises in Second Quarter 


Production of electric lamps and 
bulbs: for illumination purposes in the 
second quarter of 1944 totalled $38,- 
572,000, an increase of 3.8 percent over 
the $37,268,000 volume in the preceding 
quarter and 21.1 percent over the $31,- 
846,000 total for the second quarter of 
1943, the War Production Board has 
reported. 


City Buys Transformers 


By buying four used small transform- 
ers for $13,000, North Little Rock, Ark. 
will have sufficient facilities for the next 
20 years, city officials believe. The 
municipality has been renting a large 
transformer from the Arkansas Power 
& Light Co. at a cost of approximately 
$6,000 a year. 


WPB Cancels Order L-212 


WPB has revoked Order L-212, con- 
trolling the manufacture and distribu- 
tion of incandescent lighting fixtures, 
but only a small production increase 
will result because output will still be 
limited by allotments of controlled ma- 
terials and by availability of labor, 
shipping cartons and components. 

It was emphasized that the revocation 
of L-212 does not mean that non-indus- 
trial types of portable electric lamps 
are freed of restrictions since these 
types are controlled by Order L-33. 


Will Sell Gas Facilities 


Contract has been signed with James 
A. Pierce of Hartford, Conn., for the 
sale of all gas properties owned by the 
Public Service Co. of New Hampshire, 
Avery R. Schiller, president, has an- 
nounced, The properties serve 10,500 
customers in Nashua, Keene, Laconia 
and Dover. 


Labor Joins Attack 
on P.U.D. Measure 


Publie utility districts in Washing. 
ton have spent $824.357 for fees / 
various kinds out of the $2,000, 
which they have collected in taxes, ty, 
union leaders who are leading, labor op. 
position to Referendum 25 (Etec, 
cAL Wortp, October 14, p, 109), 
charged recently. 

Ernest R. Hanstead and Ernegt | 
Brazas, group presidents of Local 7 
of the International Brotherhood 9 
Electrical Workers, listed the fees 
including: attorneys : $368,328; engi 
neers, $379,885; negotiating committe. 
$35,208; and research and informatio, 
service, $339,933. They said that $43). 
801 was paid by operating districy 
while $391,556 was paid by districi 
which are established but operate » 
power facilities. 

Labor has joined the business-may. 
aged and municipal utility companies 
and many business organizations jy 
fighting the referendum (which wil 
be voted on November 7) which would 
allow public utility districts to merg¢ 
and take over business-managed util: 
ities and municipally operated com- 
panies as well. 


Legal Fees Cited 


Labor leaders say that if the meas 
ure passes and business-managed com 
panies are taken over, 4,000 union me 
will lose their collective bargaining 
rights under the National Labor Rel 
tions Act, overtime compensation rights 
certain Social Security benefits, per 
sion rights, and the right to unemploy 
ment insurance. 

Hanstead and Brazas named tw 
Seattle attorneys, Jack R. Cluck aal 
Paul Coughlin, as having been listed 
in the Congressional Record as helping 
to draft the referendum, and addel 
that their law firm, Houghton, Clucké 
Coughlin, has received more than $14; 
000 in legal fees. 

They said that Clarence Coleman® 


' Everett, an attorney and Demoerati 


national committeeman for Washingt. 
represents the Snohomish County Uti 
ity District and has received $12,600 
legal fees. E. K. Murray, Tacoma # 
torney, was listed as having receite 
in excess of $79,000 in legal fees forhi 
services. They said that Hema 
Lafky, a Salem, Ore., attorney, had re 
ceived nearly $40,000 in legal fees 
utility districts located in the State a 
Washington. 

In discussing the $379,885 speat fr 
engineering fees, the labor leaders s# 
“$166,000 of this was paid out by sth 
ity districts which have never operate 
any electric property whatsoever.” 
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Tropical Storm Hits 
Southeastern Coast 


Damage to Power Facilities Is 
light—Fallen Trees Troublesome 
—Manpower Shortage a Problem 


A tropical storm struck the coast of 
Florida early on the morning of October 
19 and swept north across the coastal 
portions of Georgia and South Carolina 
causing some damage to power facilities 
hut not approaching that done by the 
recent hurricane in the Northeastern 
states. 

Most of the damage was caused by 
winds snapping poles and trees and in 
this way bringing down lines. Under- 
gound conduits again proved their 
value in the business districts. Heavy 
rainfall accompanying the storm did 
relatively little damage to power lines 
and equipment. However, it did hinder 
repair work and kept power officials 
apprehensive of flood? dangers. Service 
was speedily restored in most sections, 
and manpower shortage was felt in most 
areas. 

Charleston, S. C., served by the South 
Carolina Power Co. was hard hit. Prac- 
tically the entire city was in darkness, 
and two newspapers were forced to skip 
editions. 

In Florida, Tampa Electric Co. re- 
ported most damage as being caused 
by fallen trees. Interruptions in service 
reached 75 percent, hut most of these 
were of short duration. Some time. how- 
ever, will be required to erase all dam- 
age done. 

Jacksonville. Fla.. on the east coast, 
served by its own municipal plant, was 
harder hit as it was nearer the storm 
center. Of 55,000 customers, about 
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TROUBLE BLOWS INTO THE SOUTH—-Reminiscent of recently published pictures of 
the hurricane of September 14 which struck the Northeastern states is this scene from 
Jacksonville, Fla. where considerable damage was done to the lines of Jacksonville 
Electric Department by the storm of October 19. 


ELECTRICAL WORLD e@ October 28, 1944 


10,000 were without power at the peak 
of the storm. Broken poles and trees 
caused most of the trouble. In the sec- 
tion served by 13-kv. underground lines, 
there were no interruptions. By Friday 
evening 80 percent of the service was 
restored. 

Of material assistance in the emer- 
gency was the mobile railroad power 
unit recently loaned to the city by the 
Navy. The unit was in continuous op- 
eration during the storm. 

Interruptions to war industries were 
slight and caused no great damage or 
inconvenience. 

Local independent two-way short- 
wave radio communications of the com- 
pany speeded the restoration of service. 
Members of the Water Department of 
the city which with the Light Depart- 
ment is under one head greatly aided in 
restoring service. 

Florida Power Corp. reported tem- 
porary difficulties in every town on its 
system from Avon Park in the south to 
DeLand in the north. In St. Petersburg, 
the Bayboro plant was out of operation 
for five hours because short circuits on 
a 11,000-kv. line caused a main switch 
and an auxiliary one to blow up. These 
accidents cut off the power to the under- 
ground system in the city. 

Practically all feeder lines throughout 
two-thirds of the system were down as 
were many primary and_ secondary 
wires. By Sunday night, nearly all lines 
were back in service. 

Sunday night, D. T. Haddon, one_ of 
the six linemen of the Georgia Power 
Co. flown to St. Petersburg from Atlanta, 
was electrocuted by 4-kw. line at Snell 
Isle, exclusive residential section of St. 
Petersburg. 

Georgia Power & Light Co. reported 
its Valdosta area slightly affected with 





only 300 customers off 36 hours. In the 
Waycross area, 5,700 customers were off 
at the peak of which half were recon- 
nected within 24 hours and practically 
all others in 72 hours. The company was 
also able to send two crews into an asso- 
ciated company territory in the Deland, 
Florida, area. 

Georgia Power Co. reported that its 
Arco stream generating plant at Bruns- 
wick was flooded by a three to four foot 
flood tide. In that city and vicinity 6,000 
customers were without service at peak 
of the storm. In Vidalia and Tifton 
areas in South Georgia and in Augusta 
in East Georgia, there were 6,850 cus- 
tomers out, in most cases for short 
periods. 

Unlike most of the companies affected. 
Georgia Power had enough manpower 
to handle its own difficulties and was 
able in addition to send crews to 
Charleston, S. C., Savannah, Ga., Or- 
lando, Fernandina, Winter Park, Day- 
tona Beach, and St. Petersburg, Fla. 

Savannah Electric & Power Co. re- 
ported “tree” trouble. Main feeders 
had little interruptions, and at peak no 
more than 20 percent of the customers 
were out. One residential section of 
some 40 blocks was out from 1 to 11:30 
p. m., Thursday. Outlying districts, in- 
cluding some islands, off the coast were 
hack by Saturday, and with few excep- 
tions all service had been restored by 
Sunday night. 


FPC Admits Case Is 
Out of Jurisdiction 


Upon determining that the sale of 


energy by the Connecticut Power Co. to» 


the Torrington Electric Light Co. is an 
“intrastate” sale of energy and there- 
fore that the rates involved are not sub- 
ject to its jurisdiction, the Federal 
Power Commission has vacated an order 
suspending a rate schedule filed by the 
former. covering sales to Torrington 
which involves an estimated annual rate 
increase of about .$104.000 yearly. 

The decision to vacate its order fol- 
lowed an investigation of the situation 
hy FPC’s field staff and a conference by 
FPC with members of the Connecticut 
Public Utilities Commission. FPC gave 
no reason for its action. 

The rate increase to Torrington was 
predicated principally upon an increase 
in the cost of energy purchased by Con- 
necticut Power from the Hartford Elec- 
tric Light Co. for resale to Torrington. 
The increase in production cost was due 
to increases in the cost of fuel. Torring- 
ton agreed to the increase, which had 
been validated hy the Connecticut, com- 
mission before FPC’s suspension order 
was issued. 
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Utah Supreme Court 
Backs Cut in Rates 


The Utah state supreme court handed 
down a unanimous decision recently 
affirming an order of the state public 
service commission directing a 12 per- 
cent reduction in electric power rates 
charged by the Utah Power & Light Co. 
to its Utah customers. 

The reduced rates now prescribed 
will curtail sales volume by $1,504,644 
based on the 1941 volume of business, 
it is calculated. 

Under the commission order now 
upheld, the company must pay rebates 
to its consumers amounting to an esti- 
mated $1,500,000, representing the dif- 
ference between rates now charged and 
reduced rates ordered effective October 
15, 1943. 

The decision ends two years of hear- 
ings between the commission and 
U. P. & L. concerning rate reductions. 
The case had been under considera- 
tion in the supreme court since March. 

Prescribed rate reductions will not 
become effective until after the statu- 
tory 20-day period to petition for re- 
hearing. Since the appeal was taken to 
the high court, the company has been 
placing in a Salt Lake bank an amount 
equal to the difference between the old 
and the new rates. This is to be dis- 
tributed among rate payers after the 
order becomes final. 

Principal bone of contention was the 
allegation by the commission that the 
power company has been earning more 
than a reasonable return on a just 
and proper rate base. 

The court ruling departs from the 
old theory of fair present value of 
properties as a rate base as upheld by 
the U. S. Supreme Court case. Smyth 
vs. Ames, and adopts a 1944 theory of 
the same court embodied in the Fed- 
eral Power Commission vs. Hope 
Natural Gas Co., to the effect that the 
amount prudently invested should be 
the rate base. 

Declaring the commission “has in- 
cluded in the prudent investment base 
all of the investments which should 
have been properly included and has 
allowed a reasonable rate of return 
thereon, 6 percent,” the court pointed 
out that “future anticipated reductions 
in fixed charges over those payable in 
1941 present a picture not unfavorable 
to preferred stockholders.” 


Eases Spraying Oil Rules 


Any grade of fuel oil may be used to 
spray coal piles, the Petroleum Admin- 
istration for War announced this week 
after amending Petroleum Distribution 
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Order 13. Heretofore,-only Nos. 5 and 
6 and Bunker C fuel oil, asphalt and 
asphaltic products could be used to 
spray coal piles. The amendment was 
issued upon recommendation of the 
Solid Fuels Administration for War 
since many coal stockpilers are not 
equipped to spray coal with heavy oils. 


Will Vote on City Plant 


City Council, Clarinda, Iowa, has 
called a special election November 1 
to approve a bond issue of $550,000 for 
establishment of a proposed municipal 
light and power plant. 


U. S. Government Appeals 
P.E.P. Co. Rate Decision 


A second appeal from an order by 
the District of Columbia Public Utili- 
ties Commission cutting rates of the 
Potomac Electric Power Co. by $1,- 
037,000 anually and making other 
changes in the sliding scale agreement 
has been taken to the District Court of 
Appeals by the Federal government, 
which held that the order set rates 
“unjustly and unreasonably high.” 

P.E.P. Co. had appealed the order 
as setting rates too low. 

The Federal appeal held that the 
government is the company’s largest 
customer, paying $6,000,000 annually 
for service, or “approximately one- 
fourth of P.E.P. Co.’s gross income.” 


Arizona Would Use Extra 
Profits to Reduce Rates 


Ordering all Arizona utilities to 
show cause why their excess profits 
should not be returned to consumers in 
the form of rate reductions, the Arizona 
Corp. Commission in mid-October 
launched an inquiry paralleling current 
studies by the California Railroad 
Commission (ELectricat Wort, Oc- 
tober 7, p. 9) into excess profits taxes 
and utility rates. 

All electric, gas and water utilities 
in the state were instructed by the 
Commission to estimate their earnings 
for the period ending September 30, 
1944, and to report them by October 
28. 

A show cause hearing will be held 
November 6 to inquire why utility 
rates should not be reduced during 
November and December to “eliminate 
excess profits income taxes”, it was 
reported. Utilities also will be asked 
why they should not appropriately dis- 
tribute resultant reductions among 


their consumers. 
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Louisville Sues Kentucky 
to Change Utility Levy 


Louisville, Ky., has filed suit in the 
Franklin Circuit Court to require the 
State Tax Commission to set aside jts 
tax assessment against the Louisyille 
Gas & Electric Co. 

The city charges the commission’s cer. 
tification was void because it “adopted 
fundamentally erroneous methods of 
valuation and assessment” and “unlay. 
fully sought to exempt from taxation 
by the city, property it was entitled to 
tax.” Tax revenue of about $150,000 js 
involved. 

Chief objection was the listing by the 
state of certain property as “manufac. 
turing machinery” which the state may 
tax and the city may not. 





MEETINGS 


Technical Valuation Society—Annual forum and 
business meeting, Building Trades Club, 2 
Park Ave., New York, N. Y., December 16. 
W. C. Fisher, chairman, Room 516, 4 Irving 
Place, New York, N. Y. 


Previously Listed 


Joint Fuels Conference—American Institute of 
Mining Engineers and American Soci of 
Mechanical Engineers—Daniel Boone Hotel, 
Charleston, W. Va., October 30-3). A. B. Par- 
sons, secretary, American Institute of Minin 
Engineers, 2? W. 39th St., New York 18, N. Y. 


Petroleum Electric Power Association — Annual 
meeting, Dallas, Tex., November 2. L. B. Bla- 
lock, vice-president, c/o Texas Power & Light 
Co., Dallas, Tex. 


Pacific Coast Electrical Association—Annual fall 
conferences, northern section, Fairmont Hotel, 
San Francisco, Calif., November 9; southern 
section, Hollywood Roosevelt Hotel, Hollywood, 
Calif., November 16. V. W. Hartley, managing 
director, 601 W. 5th St., Los Angeles, Calif. 


Southeastern Electric Exchange—Sales conference, 
Henry Grady Hotel, Atlanta, Ga., November 
9-10, J. W. Talley, executive secretary, 303 
Haas-Howell Bldg., Atlanta 3, Ga. 


National Association of Railroad and Utilities 
Commissioners—Annual meeting, Hotel Fonte- 
nelle, Omaha, Neb., November 14-17. Ben 
Smart, secretary, 7411 New Post Office Bldg., 
Washington 25, D. C. 


Pennsylvania Electric Association—Communications 
committee, Roosevelt Hotel, Pittsburgh, Pa. 
_ November 16-17. J. G. McKinley, chairman, 
West Penn Power Co., Pittsburgh, Pa. 


Great Lakes Power Club—Fall meeting. Palmer 
House, Chicago, Ill., November 17. A. Skret- 
ting, secretary, Wisconsin Electric Power Cou 
Milwaukee, Wis. 


American Society of Mechanical Engineers— Ar 
nual meeting, Hotel Pennsylvania, New York, 
N. Y., November 27-30. Ernest Hartford, e 
ecutive assistant secretary, 29 W. 39th St., New 
York 18, N. Y. 


National Exposition of Power and Mechanica 
Engineering — Madison Square Garden, New 
York, N. Y. November 27-December 2. 


National Association of Manufacturers—Annul 
meeting, Waldorf-Astoria Hotel, New York 
N. Y., December 6-8. J. M. Boyd, secretary 
14 W. 49th St., New York 19, N. Y. 


American Standards Association — Annual_ meet 
ing, Hotel Roosevelt, New York, N. Y., Doce? 
ber 8. P. G. Agnew, secretary, 70 E, 45th 
New York 17, N. Y. 
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Electric Output Curve 
Again Loses Ground 


The output curve, for the second con- 
secutive week, moved downward during 
the week ended October 21, 1944, ac- 
cording to figures released by the Edi- 
son Electric Institute. The amount of 
electrical energy distributed by the light 
and power industry during the week 
amounted to 4,345,352,000 kw.-hr., as 
compared with 4,354,575,000 kw.-hr. for 
the preceding week ended October 14. 
Figures for the week represented a de- 
crease of 1.6 percent under the 4,415.- 
405,000 kw.-hr. distributed during the 
corresponding week a year ago. 

Only three, instead of the customary 
four, of the seven major geographic 
regions of the country reported increases 
over the corresponding week in 1943. 
the Central Industrial group entering 
the minus column. Gains, reported by 
the West Central states and the South- 
em states during the week ended Octo- 
ber 14 as compared with the correspond- 
ing week of 1943, were cut down some- 
what during the week ended October 
21, but losses shown by the Rocky 
Mountain and Pacific Coast groups dur- 
ing the week ended October 14 were also 
reduced during the week ended October 
21. 1944. 


Weekly Output Millions Kw.-Hr. 


1944 1943 1942 
21 4,345 Oct. 23 4,415 Oct. 24 3,753 
» 14 4,355 Oct. 16 4,382 Oct. 17 3,717 
7 4375 Oct. 9% 4,342 Oct. 10 3,702 
. 30 4,366 Oct. 2 4,359 Oct. 3 3,683 
. 23 4,377 Sept. 25 4,350 Sept. 26 3,720 
. 16 4,395 Sept. 18 4,359 Sept. 19 3,757 
. 9 4,228 Sept. 1! 4,227 Sept. 12 3,583 
- 2 4415 Sept. 4 4,351 Sept. 5 3,673 
. 26 4,418 Aug. 28 4,322 Aug. 29 3,640 
. 19 4,451 Aug. 21 4,265 Aug. 22 3,674 
4,415 Aug. 14 4,288 Aug. 15 3,655 
5 4,399 Aug. 7 4,241 Aug. 8 3,637 


Percent Change from Previous Year 
Week Ending 


Oct. 7 
+ 0.5 
— 3.4 
+ 2.8 
+- 7.9 
46:7 
—10.3 
— 4.2 


+ 0.8 


Oct. 14 
+ 1.0 
— 5.0 
+ 1.6 
+ 5.4 
+ 3.5 
—12.6 
— 2.0 


— 0.6 


Oct. 2! 
New England + 0.1 
Mid Atlantic ..... — 5.6 
Central Industrial — 05 
West Central . + 3.4 
Southern States + 2.6 
Rocky ~Mountain —11.8 
Pacific Coast — 0.5 


Total United States..— 1.é 
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Utah Group Will Study 
Colorado River Projects 


A study of projects of the lower Colo- 
tado River in light of the proposed 
treaty with Mexico will be made by 
4 committee of three Utahans named as 

¢ Utah Water Users’ Association com- 
pleted permanent organization recently. 


Inquiries into the reasons for Cal- 
ifornia’s vigorous opposition to the 
treaty and studies of projects in 
Arizona, California and Mexico were 
suggested by William R. Wallace of Salt 
Lake City, former chairman of the Utah 
water storage commission, who was 
elected president of the association. 
Wallace Mathis of St. George, Horace 
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Allred of Duchesne and Byron Howard 
of Huntington, directors from the Colo- 
rado basin in Utah, will make the 
survey. 

Under terms of the treaty pending 
before the Senate foreign relations 
committee, Mexico would receive 1,500,- 
000 acre feet of Colorado River waters 
annually. 








OPA Analyst Favors 
Lower Return Rate 


Lawrence S. Knappen Testifies 
at Detroit Edison Co. Hearing— 
Judge Orders Funds Impounded 


The Detroit Edison Co.’s rate of re- 
turn on capital investment should be 
lower during war time, according to 
testimony of Dr. Lawrence S. Knappen. 
senior rate analyst of the transportation 
and utility branch of OPA, in the com- 
pany’s rate appeal hearing recently be- 
fore special Circuit Judge Archie D. 
McDonald. 

The suit was brought by Detroit 
Edison after the Michigan Public Serv- 
ice Commission had ordered it to re- 
fund $10,450,000 to its customers to 
avoid payment of federal excess profits 
taxes. An injunction has been granted 
restraining the commission from enforc- 
ing the order pending the outcome of 
the trial. 

Judge McDonald has also signed an 
order impounding funds, totaling $10.- 
450,000, in three Detroit banks until the 
case is decided. Fifty percent of all 
electric revenues of the company will be 
placed in the banks from Octo- 
ber 11 to 30 until the sum is reached. 
The order was agreed to by the commis- 
sion, the City of Detroit and other 
parties interested in the suit. The action 
was taken, according to counsel for De- 
troit Edison, to safeguard the company 
in case the court affirmed the order. 


OPA May Intervene 


The judge permitted Harry R. Booth, 
OPA attorney from Washington, to 
question Dr. Knappen on the witness 
stand pending the court’s decision as to 
whether or not OPA will be permitted 
to intervene in the suit. 

Knappen declared that if the com- 
pany were permitted to pass the ex- 
pense along to the consumers and 
maintain its peace time rate of return, it 
would not be paying its share of the war 
costs, and added that the commission’s 
rate reduction order would not ap- 
preciably affect the value of Edison’s 
securities. 

Charles R. Landrigan, assistant con- 
troller of Detroit Edison, testified that 
when the commission ordered the re- 
fund it unjustly underestimated the 
value of the company’s property by 
$121,646,851. He pointed out that last 
August the commission fixed the value 
of the property at only $283,315,322, 
while estimates had set the value in 
1943 at $404,963,173. 

-Landrigan also testified that the com- 
mission .failed to consider a disputed 
20-percent Detroit city tax levy before 
issuing its $10,.450.000 refund order. 
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He declared that the city’s tax on 
Edison’s gross profits would leave the 
company with a deficit of $9,551,326 for 
1943 and 1944 if the levy is upheld in 
the Wayne County Circuit Court before 
which the suit is pending. 

In contradicting the commission’s fig- 
ures. which reveal the company’s esti- 
mated net return for 1944 would mean 
a 4.68 percent return to the stock- 
holders, Landrigan said the actual net 
earning would be only $5,050.934. which 
represents a return of 1.78 percent to 
the stockholders if the city’s tax is up- 
held. 

In arriving at the $9,551,326 deficit. 
Landrigan subtracted the net profit fig- 
ure from the total of $4,789,587 interest 
on long-term debts; $7,631,673, six per- 
cent dividend on_ stock; $663.000 
pension costs, and $1,518,000 for con- 
tingencies. 

a 


Municipal Utilities Oppose 
P.S.C. Rate-Making Power 


Complaining that the Public Service 
Commission has ordered some munici- 
pal-controlled electric companies to re- 
duce their rates on the ground of ex- 
cessive returns on their investment. the 
Municipal Electric Utilities Associa- 
tion of New York State at its recent 
annual conference called for legislation 
to prohibit the commission “from insti- 
tuting electric rate proceedings of its 
own motion.” 

A spokesman for the association said 
that though rates of the members are 
comparable with, and in most cases 
lower than, those of business-managed 
companies, the commission has ordered 
reductions. This action has been taken 
even though the consumer is wholly 
satisfied and even though the returns re- 
vert to the benefit of the consumer. 


Washington State Reports 
More Power, Less Cost 


An increase in the consumption of 
electricity generated by both privately 
and publicly owned companies in the 
state of Washington for the year ended. 
July 31, as compared with the preceding 
year, was accompanied by a decrease in 
costs, the state department of public 
service reports. 

During the year ended. July 31, total 
sales of power amounted to $64,644,614. 
representing an increase of 13.81 per- 
cent in revenue for 22.62 percent more 
power. Of these sales, private com- 
panies received $34,514,079 for 3,129,- 
038,166 kw.-hr., and _ publicly-owned 
companies received $30,130.535 for 
7.046.928.227 kw.-hr. 
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Utility to Furnish Power 
for Kaiser Steel Plant 


Entire power requirements of the 
Fontana steel plant of the Henry J. 
Kaiser interests will be furnished by 
Southern California Edison Co. as the 
result of a recently negotiated five-year 
contract embodying rate reductions ap- 
proved by the California Railroad Com. 
mission. 

Under terms of the contract it is egtj. 
mated that the steel plant will pay 
$550.000 a year for three-phase, 50-cycle 
energy at 66,000 volts delivered to the 
mill. With a connected load of 20.100 
hp., a usage of 7,500,000 kw.-hr. and 
with a load factor of 90 percent, the net 
hill will be lower than would result 
from the existing schedule. 

The contract, retroactive to May ], 
1944, may be cancelled by Kaiser upon 
90 days written notice, but only at the 
expense of $7.500 payment for each 
month of the unexpired portion of the 
lease. 

e 


Alder Dam Completed 


In the presence of city officials, Alder 
Dam. the largest of two structures com- 
prising Tacoma’s second Nisqually 
power project, was completed recently. 
Alder is about 1,600 feet across the top 
from bank to bank and rises 330 feet 
above the former surface of the Nis- 
qually River. More than 420,000 cu.yd. 
of concrete went into its construction. 
The Alder power house was designed 
to accommodate two generators with a 
capacity of 25,000 kw. each. 


Mexican Plant Planned 


Federal Electricity Commission of 
Mexico has approved plans for a large 
power plant in the Laguna district in 
Mexico’ cotton belt. Priority rights on 
equipment will be sought shortly from 
the United States government. 


a 
UTILITY REPORTS 


———= 





Net Income 
1944 1943 


1,320,382 $1,097,71! 
+ 2a ‘005 1,517,807 


*California Electric Power 
and subs 
+Central Hudson Gas & Elec. 


tCentral Maine Power...... 3,213,535 336 
+Detroit Edison and subs.. 8,800,766 6 aan 
*Florida Power & Light..... 2,743,663 2A 
*Kansas Gas & Electric...... 1,237,674 ee 
*Mississippi Power & Light.. 626,65! et 
*New Orleans Public Service. 1,555,531 1 
*Northwestern Electric ..... 521,284 Het 
*Pacific Power & Light..... 848,063 1 
tTexas Electric Service...... 1,375,675 2.4%, 


*Texas Power & Light 2.594,759 2,721,581 


* Twelve months ended August 31. 
+ Twelve months ended September 30. 
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DESIGN - CONSTRUCT: OPERATE - MAINTAIN 


Dial and Load Tests on One Gang Board 


In Canada all electricity meters, be- 
re being installed for the purpose of 
wtablishing a charge, must be ap- 
proved as to type by the National Re- 
arch Council and tested and sealed 
by an officer of the Electricity and 
Gas Inspection Service of the Depart- 
ment of Trade and Commerce. 

Under the electricity regulations, 
every meter is submitted to specified 
tests for accuracy at fifty and one 
hundred percent power factor. In ad- 
dition, every meter is subjected to a 
running test at full load speed of suf- 
ficient duration to prove that the test 
constant, gear ratio and register con- 
stant bear the correct relation to each 
other as shown by kilowatt hours re- 
corded on the dial. 

In the smaller test centers where 
economic considerations limit testing 
facilities to one board, the tests for 
accuracy and correct registration are 
carried out in two separate opera- 
tions. In larger centres however, such 
as Montreal, Quebec, where a high 
percentage of the total number of 
meters presented for testing are of 
lve and ten ampere capacity, a great 
deal of the inspection work is carried 
outon boards especially designed to 
permit both the accuracy and dial 
ests to be made simultaneously. 

In Montreal, approximately eighty 
percent of the five thousand meters 
tequired to be presented for testing 
monthly by the Quebec Hydro Elec- 
tc Commission are low capacity 
domestic meters and the use of 
boards, connected as shown in the ac- 
‘ompanying schematic diagram, 


‘aves much of the time that ordinarily 


He be consumed in checking the 
1al, 
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These test panels are very easily 
constructed from equipment readily 
obtainable from any electrical sup- 
ply house. The base mounted 
switches, tumbler switch and stand- 
ard resistor units for loading com- 
prise the bulk material that ordinarily 
would have to be purchased by any 
utility. 


Method of Operation 


All meters are first connected to the 
dial test circuit by throwing the double 
pole, double throw and the single 
pole switches into position as shown 
in D1, D2, D3, and D5. Full load is 
then applied and all meters run con- 
tinuously until all tests are completed, 
with the exception of the short period 
of time taken to check them individ- 
ually for disc speed accuracy. The 
dial registrations are then checked 
against the dial of the master meter 


H0.V. 3- Phase 
ABC 


Potential bus 





Movable nel ---- 
with standard switch 
and full load switch 


installed at the left of the panel. 

When the meters have been oper- 
ating under dial test for a sufficient 
length of time to assume normal op- 
erating temperature, any individual 
meter may be tested for accuracy by 
simply throwing the single and dou- 
ble pole switches into position as 
shown in D4. A Sliding hase, as 
shown in the drawing, mounting the 
switch controlling the potential cir- 
cuit of the rotating standard and a 
light and full load change switch, has 
proved a great convenience where 
longer boards are required to take 
care of a greater number of meters. 

Individual meters may be removed 
from the circuit without interfering 
with any of the others by opening the 
corresponding “D” switch and clos- 
ing the short-circuiting switch. 

Creep tests are made while all the 
meters are connected in the dial test 


standard 





FIVE OR MORE meters tested for both disk and dial acturacy on board with DPDT 





loading and SPST short-circuiting switches 
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position. Opening any “D” switch 
will creep-test the preceding meter, 
except the last meter which is thus 
tested by means of the dial test load 
switch. 

Panels of this design with their 
somewhat unusual features have given 
excellent results over a number of 


years, 
e 


Trimetric Drawings 
Preparation Speeded 


Trimetric drawings, a type of three 
dimensional drawing recognized, as 
the ideal form of production illustra- 
tion but seldom used because of the 
difficulties involved in their prepara- 
tion, are the result of new develop- 
ments by W. G. Wilkinson and H. C. 
Bartholomew of the Engineering De- 
partment of The Glenn L. Martin Co., 
Baltimore, Maryland. Such drawings 
could give a distribution employee as 
clear a conception of the relative loca- 
tion and interconnections on a pole 
or in a vault as has been afforded to 
workers in aircraft assembly plants. 

The new machine, known as the 
Martin Axonograph, is a device for 
photographically translating a con- 
ventional orthographic drawing into a 
scale representation of one face or di- 
mension of a trimetric projection. The 
other two dimensions or faces are then 
filled in by a draftsman to give a scale 
trimetric drawing in from % to 4 
the time which would normally be 
needed. By adjusting the machine and 
the position of the print on the copy 
board according to a predetermined 
scale, it is possible to produce the re- 
sulting print in any one of the three 





trimetric planes—plan, face or side. It 
is possible to vary the scale as required 
while maintaining accuracy within 
four decimal points. 

The machine consists of a moving 
copy board which holds the drawing 
to be photographed and is adjustable 
in its angle of slant, an adjustable de- 
vice for setting the position of the 
copy of the board, an electric motor to 
move the board forward and back, a 
camera for recording the axonometric 
projection, a funnel which moves ver- 
tically and restricts the camera’s view 
to a narrow slot in the end, a 3,000 
watt tube to illuminate the negative, a 
stand which supports the rolling ful- 
crum of the funnel, and a movable 
stand which supports the camera. It 
offers a clearer picture of how the.va- 
rious parts and subassemblies go to- 
gether than can be given by an ortho- 
graphic projection or by other types 





FINISH trimetric print of a complex 
part traced from the Axonometric print. 
Dimensions are filled in by hand 


of three dimensional drawings such 
as perspective, oblique and isometric. 

The procedure for preparing a tri- 
metric drawing by means of the Axon- 
ograph is as follows: 1. Scale desired 
on the finished drawing is determined. 
2. Drawing is broken down into vari- 
ous component parts. 3. Negatives 
from which the lofting templates of 
these parts were made are sent to the 





AN EMPLOYEE adjusting a template on the copyboard of the Axonograph which 
transforms a regular orthographic projection into an Axonometric print 
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Axonograph with instructions ag to 
scale and the principal plane in which 
each part will appear on the finished 
trimetric. 


the finished drawing and the scales of 
the drawings from which the Axono- 
graph prints are to be made. If all 
prints are to the same scale, only one 
setting is required, but if they are to 
different scales, the machine can he 
adjusted to compensate for this and 
produce prints which are all to one 
scale. 


be made is determined by nature of 
the part and its position in relation to 
the position of the finished drawing. 


Simply Protected 


ators installed during recent years 
have been equipped with shaft-driven 
exciters and no doubt, in most cases, 
this course of procedure has been 
quite proper. However, an investiga- 
tion of this subject does not lead to 
the conclusion that the shaft-driven 
exciter is inherently the best means 
for providing excitation, particularly 
for the large hydrogen-cooled gener 
ators. 


sent an investment of a million dol- 
lars and an accidental outage of this 
machine is a serious matter. Although 
the shaft-driven exciter has now be 
come quite a reliable piece of equip 
ment, anything of this size which # 
attached to the main shaft constitula 
a potential hazard to operation and 
requires care and attention. Further 
more, the shaft-driven exciter adds# 
considerable amount to the length 
the main unit. This may necessitale 
extra building width or sacrifice o 
aisle space. It is true that in some 
cases the space occupied by the & 
citer would be required for the 
moval of the rotor, but if the excilé 
were not attached to the main shaft,i 
would never be located at the end 
the main generator. This is not ad 
sirable place for it. 


shaft has some justification whi 
cannot be ignored. The exciter is¢ 


sentially an integral part of the mal 
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The former depends on the scale of 
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The plane in which the print is to 











Motor-Driven Exciters 
By J. K. OSTRANDER 


United Engineers & Constructors, Inc. 
Philadelphia, Pa. 








The great majority of turbogener- 
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A large turbogenerator may repre 



















Driving the exciter from the mall 
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wit and therefore should be closely 
sociated with it physically, unless an 
quivalent result can be obtained by 
wher means. If the motor-driven ex- 
f [iter be substituted for the shaft- 
{  firiven exciter, it is generally believed 
. What a sacrifice in reliability is inevit- 
ll le and that this is not an equivalent 
e [neans. Whether this is true or not, of 
0 [rurse, depends upon the method of 
Wiriving the separate exciter. It there- 
d re might be interesting to compare 
¢ ihe probable reliability of driving the 
aciter by the main shaft and by elec- 
10 © Firical equipment. 
of 


Generator Leads Tapped 
0 


lt is now common practice to tap 
the main generator leads for connect- 
ing to capacitors and lightning ar- 
rsters. To this group of equipment 
might be added a transformer of suf- 
'S I ficient size to operate an induction 

motor driving the exciter. This motor 

circuit would be extremely simple. No 

switching or other equipment would 
er- [be used in the primary of the trans- 
rs | former. This circuit would have com- 
en [plete protection as it would be within 
es, [the generator differential limits. The 
en starting current of the motor could be 
ga- Flow enough so that it would not trip 
to fthe differential relay, but any fault in 
yen the circuit would trip these relays. The 
ans Bsecondary of the transformer with a 
rly, Fvoltage of probably 440 volts would 
et» Fhe equipped with a small air circuit 

breaker and perhaps nothing else. 
re FWith such a system the exciter be- 
Jol. $comes almost as closely associated 
this @ with the main unit as if it were driven 
ugh @ {rom the main shaft. The parts of the 
be Bsystem subject to failure are a small 
uip §'tansformer, an induction motor, a 
his flow duty air circuit breaker, and a 
utes Fshort length of low-voltage cable. It 
and § Would seem that freedom from failure 
her: § in this equipment could be practically 
ds 1 § assured by giving proper attention to 
the insulation. 

The shaft-driven exciter is often 
considered essential because it is not 
aflected by system voltage disturb- 
Wmances. In this respect the motor ex- 
citer is not necessarily deficient. If 
m0 oversized motor is used, a consider- 
able drop in voltage may occur before 
the pull-out point of the motor is 
teached. Even if it is reached, a con- 
siderable time element is involved. If 
the system voltage should remain ex- 
ptemely low for a long period, perhaps 
the excitation should be removed from 
the generator. 


aa 























When a motor exciter is used, it is 
necessary to have a spare exciter in 
order fo obtain initial voltage on the 
generator. This is a disadvantage, but 
it is generally unimportant in a large 
station because a spare exciter is al- 
most always available. 

It is now common practice to con- 
nect a station auxiliary transformer to 
the main generator leads. When this 
is done a separate transformer for the 
exciter may not be considered neces- 
sary. If the design of the auxiliary 
system is such that the necessary de- 
gree of reliability for exciter opera- 
tion can be obtained by connecting the 
exciter motor to the auxiliary bus, the 
use of the separate exciter trans- 
former is not desirable. 

This discussion is not intended to 
constitute a recommendation against 
the use of shaft-driven exciters, but it 
is intended to show that the use of the 
motor exciter may be preferable, de- 
pending upon the particular condi- 
tions prevailing for a given installa- 
tion. 

e 


Wire-Stringing Brake 


Constructed of parts readily avail- 
able to any line crew, the conductor 
brake illustrated in the accompanying 
sketch has demonstrated real useful- 
ness in overhead line work in the 
Roanoke Division of the Appalachian 
Electric Power Co. It consists of a 
pair of cross arms with spring ten- 
sion bolts through the end pin holes. 
On the facing surfaces of the arms 


CONDUCTOR brake reduces work of 
sagging by maintaining steady drag 
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are fixed pieces of old tires between 
which the wire is pulled. By tighten- 
ing up on the bolts the required drag 
on the wire for any desired sag can 
be set and maintained. 


Cement Deposit Remover 


For years utilities have wrestled 
with the problem of removing cement 
deposit from the line conductors in 





INSTRUMENT 36 in. long with body 
1l in. high has conductors passing 
under lips of two six inch sheaves. The 
two loops at the top are for attaching 
hand line 


the vicinity of cement plants. A solu- 
tion has been found by W. A. Fox, 
Pacific Gas & Electric Co. 

The device, as illustrated, consists 
of a metal plate with three sheaves 
which is pulled back and forth on the 
conductor. The center sheave is ad- 
justable so that when the lever is 
pulled to the position shown, three 
bends are placed in the wire. The tool 
is then drawn from one pole to an- 
other by the winch on a line truck. 
The action is to crack the cement de- 
posit, which crumbles and falls off. 

The sheaves are plain grooved 6-in. 
sheaves removed from old _ blocks. 
These are not burred, the double bend 
in the wire being sufficient to crack 
the cement. 

Formerly it was necessary to lower 
conductors to the ground and beat the 
cement deposit off with paddles or 
anything suitable for the purpose. 
Cost of removing cement deposit from 
the 60-ky. line feeding one of the 


cement plants on the company’s lines . 


has been reduced to one-fourth the 


former expense. 
e 


Fused Disconnects 
Protect Regulator 


Fused disconnecting switches are 
now a part of high-voltage step regu- 
lator installations on the system of 
the East Tennessee Light & Power 
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Co. The reason therefor resides’in a 
past experience when a_ regulator 
burned out some coils after the by- 
pass disconnecting switches had been 
closed and before the unit was cut off 
the line. 

Preparatory to taking the regulator 
out it had been set on neutral and the 
by-pass switches closed. Then the by- 
pass was closed before opening the 
control circuit which, attempting to 
correct a voltage charge, pushed the 
regulator up a few steps. Result was 
that the series coils, short-circuited by 
the by-pass switches, were damaged. 

Since the fused disconnects carry 
the normal line current when the reg- 
ulator is out of service their capacity 
must be selected in reference to line 
relay settings. The fuse capacity in 
any case is low enough to afford pro- 
tection to the regulator coils when the 
disconnects function as _ by-passes 


SERIES COILS in regulator are pro- 
tected against circulating currents by 
fused by-pass disconnects 


since the circulating current is very 
high because of the low impedance 


‘of the circuit. 
e 


Capacitors Reduce 
Induction Flash 


To take a voltage regulator out of 
service requires by-passing and dis- 
connecting the series coil, which in- 
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cludes no fireworks—unless some- 
thing is wrong. But disconnecting 
the shunt winding is something 
else again. There is always a 
heavy induction flash when the 
circuit is opened. Inside a substation 
where, quite often, space is rather 
crowded, that flash may be pretty 


High cap fuses, 


CAPACITOR connected in parallel with 
regulator shunt winding eliminates in- 
duction flash when unit is disconnected 


close to the operator, too close for 
his perfect comfort. 

Following experiments in_ the 
transformer repair shop which proved 
the feasibility of the idea, it was de- 
cided to install capacitors ahead of 
regulators as shown in the accom- 
panying diagram in __ substations 
where quarters are cramped. The 
capacitors will serve a useful sec- 
ondary purpose in correcting substa- 
tion power factor and cutting out a 
regulator will no longer be a spec- 
tacular and somewhat nervous job. 
There will-have to be a fairly close 
matching of capacitive and inductive 
kva. as between the capacitor and 
the regulator to get maximum reduc- 
tion of flash. A standard 15-kva. 
2,300-volt capacitor matches the ap- 
proximately 14-kva. exciting current 
of the regulator on which the experi- 
ments were made. 


Metallic Sheaths, 
Shielding Grounded 
3. Sheath Grounded at One Point‘ 


RICHARD C. WALDRON 


Assistant to the Chief Engineer, Okonite Co., 
Passaic, N. J. 


Sheaths of single-conductor cable 
carrying alternating current will have 
a potential built up if grounded at 
only one point. The following table 
gives the maximum lengths which 
should be installed between insulating 
joints in order to keep this potential 


* Other articles in this series were previously 
published in the Wlectrical World, September 30, 
1944, page 95 and October 14, 1944, page 134. 


below the maximum safe value (ap. 
proximately 12 volts for wet ducts and 
25 volts for dry ducts). 

These lengths are based on the most 
severe conditions likely to be encoun. 
tered. They apply for any voltage ay, 
cables. Many conditions will permit 
longer lengths between insulating 
joints. For example: where cables 
are operated at less than full load, 

The lengths given are from the 
grounded point to the insulating 
sleeve. If the mid-point of the section 
is grounded the total length between 
insulating joints may be twice the 
lengths given. Special bonding meth. 
ods obtain this result, such as bonding 
transformers having their mid-point 
grounded. Bonding transformers or 
reactances may also be used in place 
of solid grounds at one end. 


SE eS 
Maximum lengths for _ single-conductc 
cables with sheaths insulated at joints and 
terminals and grounded at one end of 
section only. 

Cables‘in 


Same Duet 
Wet a DryB 
ft. ft. 


5,050 
1,580 


; Cables in 
Size Separate Ducts 
Conductor "es A — B 

° t. 
1/0 1,375 
4/0 f 950 
350 37: 780 
500 e 640 
750 2 560 
1000 : 500 
2000 375 


10,508 
3,290 
2,490 
2,050 


A. Wet ducts refer to those where 
the moisture conditions are severe 
enough to cause corrosion or electro! 
ysis if the necessary chemical te 
agents or potentials are present. In 
general, all underground ducts should 
be considered as wet ducts. 

B. Dry ducts are those where thet 
is not sufficient moisture to peril 
corrosion or electrolysis. Conduit in 
buildings will, in general, meet this 
requirement. 

The values given for dry conditions 
may be used for cables having mois 
ture impervious coverings such % 
rubber or synthetic sheaths over the 
metal coverings when installed unde 
either wet or dry conditions. 

The above values apply to ay 
cables with metal covering includi 
lead sheaths, shielding tape, or armo! 
Obviously, cables having this m¢ 
as the outside covering cannot bei 
stalled in the same conduit and op 
erated with insulated sheaths. How 
ever, a duck tape over the lead or! 
cotton braid over the shielding 
will provide sufficient insulation 
allow operation with _ insul 
sheaths. 
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Here’s a Fuse Cutout That 
=|WILL SAVE YOU MONEY 


ating 
ables 
d. 

| the 
ating 
ction 
ween 
> the 
neth- B 4 
ding Over 1,500,000 in Service 
point 
rs Or 
place 


wherever transformer secondaries are not banked 


ENCLOSED, NONINDICATING 



































Wet-process porcelain housing, 
glazed inside and out, has ample 
mechanical and insulation strength. 


Barriers, on both housing and 
Textolite door, interleave to pre- 
vent conducting arc gases from 
bridging the contacts when. high 
currents are interrupted. 


Silver-plated, heavy-duty, _ self- 


: mn 3 aligning contacts of the high- 
2,00 pressure-blade type assure perma- 


he hanger clamps : 
to the crossarm, _ 
and provides . 
choices of vertical 
or down-tilted, and 
straight-out or 
swiveled positions 
of the cutout. ; 





nently low contact resistance, low 
operating temperature, and long 
life—even under heavy loading or 
unfavorable atmospheric condi- 
tions. 

When the cutout door is opened, 
the fuseholder is removed from 
both contacts, and is safely iso- 
lated from the contacts by a gen- 
erous clearance. 

The fuseholder, which has silver- 
plated contact blocks, can be 
removed or inserted with- 


Stocked in 50- and 100- 
ampere, 5000-volt and f 
7500/1 9, 500-voltGr. Y ratings 


Reliable in any weather - - 
works without moving parts 


Lowest in price of all wet:process, porcelain- 
enclosed types, these nonindicating cutouts 
afford a considerable saving on transfogmer 
installations not having banked secondaries, 
where the location of a blown fuse is indi- ' 
cated by a phone call from the consumer f 


ee 


Bat we Mawr oe 


uit in out tools. Even in the whose service is interrupted. 
+ this ‘ Since these cutouts were introduced, in i 

a it erg’ be placed 1928, all contacts, fusehoiders, 4nd other i 
c in the cutout door incor- parts have been interchangeable. Such 
itions rectly. (The sameis true of standardization reduces your stocks and 
mois: the disconnecting blade, maintenance a i coments in- 

: : formation, ask our local office for Catalog 

h as oe f th re eo ) GEA-2489C. Or write General Electric 
r the place of the tuseholder. Company, Schenectady 5, N. Y. 
ander 
an 
ading 
rmol. j 
meld 
D¢ it: 
d op 
How: 





Flip-open a secondary Universét, cable-type 


tneclosed indicating and Two-element reclosing Oirenoartinn Mitte door Open-type fuse cutout with 
fo dr primary fuse links 


A _ drop- out fuse cutout d at left 





or 4 
tape 
m to 


ated 
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i lca RST none econ ceeds veiuoni 
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2 


For full-voltage 
starting of 


v 
aie 


squirrel-cage 
@-¢ motors 


YOU SAVE 


WAYS 


WITH 
COMBINATION 
STARTERS 


1. Save Ordering Time— Instead of buying two 
separately mounted devices, you buy one factory 
co-ordinated unit that controls and protects 
your motor. 


2. Save Installation Time— Users report a 50 per- 
cent reduction in mounting time, a 40 per-cent 
reduction in wiring time, as compared with the 
installation of two separate devices. You con- 
‘nect only 9 terminals—not 15. 


3. Save Man Power—By eliminating one complete 
mounting job on every installation, you save 
valuable man power. 


4. Save Money—Cost slightly more than two 


separately mounted devices, but the difference 
is more than made up by the savings in wire, 
conduit, fittings, and installation-labor costs. 

5. Save Wall Space— Take up less space than sep- 
arately mounted devices. You can mount 
combination starters in small, unused spaces 
near the operators. 

6. Save Critical Materials —— Combination starters 
have less copper wire, steel conduit, and fittings 
than separately mounted devices 

—and they save your motors, too. The fuses, or the 
breaker, are co-ordinated with the thermal over- 
load relays to give complete motor protection 
under short-circuit or overload conditions. 
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Magnetic Full-voltage Starter— 
Designed to provide long life, 
ease of installation, readily acces- 
sible parts for quick inspection, 
and the dependability requisite to 
modern industrial needs. 


Starter with Dust-tight Case— 
Fabricated, case of cold-rolled 
sheet steel—wall-mounted—over- 

load-relay reset button in cover. 


sirntlinnnceiltncnantine ai oi a cei ACCC BEE NAB it ne ne eine 


segspenepeccpmuane nest 
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Magnetic Full-voltage Starter— 
Showing Selector switch mounted in 
the cover of a general-purpose case. 


Oll-immersed General-purpose 
Starter—Suitable for use in cor- 
rosive atmospheres found in such 
places as chemical plants and oil 
refineries, or for outdoor use. 


LN OBRN LS SSE SPOOR i t RBy he e Rpe A ESE RES 





A-c Magnetic Starter with Water- 
tight Case—Wall-mounted, over- 
load-relay reset button in cover, 
and push button can be added. 


Starter for Hazardous Locations— 
Will withstand internal explosion 
—high tensile cast iron will meet 
hydrostatic pressure test—overload- 
relay reset button in cover. 




















NAME YOUR APPLICATION 


G-E starters come in a variety of enclosures to meet any operat- 


ing condition, and are available for motors from 1 to 1000 horse- 
power. Write today for further information about these starters 





—our engineers will be glad to help you select the correct type 
for your needs. General Electric Company, Schenectady 5, N. Y. 


INDUSTRIAL CONTROL 








M6 PECTRICAL WORLD © October 28. 1944 


Compensated 
Compensator 
By E. C. EDMONDS 


Test Engineer, Electric Power Board, 
Chattanooga, Tenn. 


At about the middle of a line ex- 
tending out from the distribution sys- 
tem of the Chattanooga (Tenn.) 
Power Board, a tap is taken off to 
serve a fairly large industrial plant. 
At the far end of the line is a small 
community. ~ 

When the industrial load is on, in 
order to provide proper s¢rvice to it, 
the point of reference for voltage reg- 
ulation is taken at the tap. This means 
that voltage at the far end of the line 
is low. 

The condition is not objectionable 
during the hours the industrial plant 
is operating because the load in the 
community at the end is light. But the 
community load picks up at noon and, 
of course, in the evening when the in- 
dustrial load is off. At those times the 
low voltage condition can not be toler- 
ated and the regulation reference 
point should be taken as at the com- 
munity or near it. 


Regulator Setting 


Thus the compensator on the volt- 
age regulator in the _ substation 
should have one setting for the morn- 
ing and afternoon: and another for 
noon and evening as the regulation 
reference point shifts back and forth 
between the middle and the end of the 
line. 

This is accomplished in simple fash- 


ion. A couple of lamps of proper size — 


are connected in series with the com- 
pensator and the contact-making volt- 
meter. The lamps are by-passed by the 
switch of a time clock. At noon and 
in the evening the clock opens the 
switch thus introducing resistance 
into the compensator circuit and mov- 
ing the regulation reference point out 
to the end of the line. At the time the 
industrial load comes on the clock 
closes the switch and the reference 
point moves back. 

The same result could be obtained 
by using the time clock to by-pass 
some of the resistance inside the com- 
pensator. But the lamps are a con- 
venience; they avoid the necessity for 
disturbing the interior connections of 


the compensators. Also, by changing 


lamp sizes the value of the by-passed 
resistance can be varied in smaller 
increments. 
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How to Construct 
C.T. and P.T. Cabinets 


The New England Power System 
has established standard construction 
for current and potential transformer 
cabinets through its meter engineer- 


ing staff, for the convenience of 
sidiaries properties. The details 
construction of these units are cig 
below. 


FIG. 1—{a) Cabinet for installation of one 2-wire or one 3-wire current transformet 


equipped with one transformer mounting plate. 


(b) Typical vertical layout installatia 


FIG. 2—{a} | Cabinet for installation of two 2-wire or three 2-wire current transformess 
equipped with “Wyo transformer mounting plates. (b) Typical vertical layout installe- 
tion. (c) Schematic diagram (cabinet vertical) showing 8 possible service-to-loat 
feeds; cabinet may be turned 90 deg. for use in horizontal position 


FIG. 3—(a) Cabinet for installation of two 600-volt potential transformers. (b) Typicd 
layout for 575-volt installation with C.T.’s and P.T.’s 


References and Notes 


A—Bars (A) serve to clamp C. T. mount- 
ing plates under pressure of set screws 
(B) 


C—Current Transformer 
D—Removable C. T. mounting plate 
E—Removable P. T. mounting plate 
F—tTest switch mounting plate 
H—Cover hasp 

M—Reversible meter trim 
N—Neutral 

P—Potential transformer 


R—1%%-in. conduit for C. T. secondaty 
P, T. primary 

S—Spacer trim required for recon 
mand watthour meter 2 

V—Cover spacers to provide vent 

Standard C. T. mogetng 2 plates ar 
high. A plate 2 in. high is use@ 
vide mounting for third C. 
24x 24x10-in. cabinet 

Removable C. T. mounting 
punched for all 4,500-, 5, 
C. T.’s later than W-12 a 

Solderless primary terminals are 


EL 
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VOLTAGE DROPS FOR 60-CYCLE CIRCUITS 


Convenient arrangement of voltage drop in- a wide range of copper sizes, spacing and op, 
formation appears on one of the working data figuration as well as some characteristics of copper 
sheets of the Quebec Hydro-Electric Commission conductors for 1000-ft. lengths. A particularly use 
(formerly Montreal Light, Heat and Power Con- supplementary chart shows how the unequal impeq 
solidated). It was prepared by Archie Benjamin ances divide the total current between two dissimj), 
of the distribution engineering division and covers circuits in parallel. 


VOLTAGE DROP PER ICOO FT. OF CIRCUIT 
FOR 100 AMPERES - GO CYCLES 
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What we mean when 
we say this cable is 


SELF-HEALING 
UNDER STRESS 








SUPPRESSION OF THE IONIZATION that occurs under 
voltage stress is vital to the dielectric strength and life 
of cable insulation. This ionization begins in the tiny 
pockets of gas in the voids and butt spaces of the 
paper-tape wrappings. The first factor acting to minimize 
it, in gas-filled cable, is the pressure of the gas itself 
(see chart). Within the safe limits of lead-sheath 
strength, higher pressures permit higher voltage stresses 
before ionization begins. 
























DISTRIBUTION OF IMPREGNATING COMPOUND so 
as to fill the critical voids in the high-stress fields (A) is 
a further defense against cumulative ionization effects. 
In G-E mass-impregnated, gas-filled cable, ‘‘automatic 
gtading’’ helps concentrate the mobile impregnating 
compound at the points of greatest stress, (A). Then, 
should ionization persist from overvoltage, still another 
factor comes into action. 



















AS THE MOBILE IMPREGNATING COMPOUND used in 
G-E gas-filled cable is drawn into ionized gas pockets 
by electrostatic attraction, it changes chemically to a 
form known as ‘‘X-wax.’’ This formation of X-wax 
continues until voids are filled. Ionization is extin- 
guished. Se/f-healing has taken place. 







Rn 32 
ef aeKky 


Taken together with the self-supervising feature 
which warns of sheath damage, this self-protecting 
ability of G-E mass-impregnated gas-filled cable helps 
explain why we regard it as tomorrow’s universal 
cable-type within its recommended voltage range. 


General Electric Company, Schenectady 5, New York. 
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RATINGS: LOW-PRESSURE TYPE, 10 to 40 KV; MEDIUM-PRESSURE TYPE, 40 to 69 KV 


GENERAL @ ELECTRIC 





501-24-1200 
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BUY ALL THE BONDS YOU CAN—-A ND KEEP ALE 7ev BUY 
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CONSTRUCTION OF STRAIGHT JOINT 
FOR ROUND CONDUCTOR CABLE 


Four straight joints designed for 250,000 construction standards of The United 
cir. mil conductor lead cable, suitable [lluminating -Co., New Haven and 
for underground or aerial service and Bridgeport, Conn. These are normal 
for three different operating voltages of standards and do not reflect wartime 
grounded or ungrounded systems. Ac- shortages of materials. Table lists items 
companying outlines are adapted from and quantities of material required. 


le----¢ 


Fig. 1—Joint for single-conductor, rubber and lead cable, Fig. 2—Joint for three-conductor, rubber and lead cable, 6,900 
2,300 volts, 12/64-in. insulation, non-shielded type volts, 16/64-in. insulation, non-shielded type 


Cet 


Fig. 3—Joint for three-conductor, varnished cambric and Fig. 4—Joint for three-conductor, varnished cambric and lead 
lead cable, 13,800 volts, 19/64-in. insulation, shielded cable, 13.8 kv. 13/64-in. x 13/64-in. insulation, belted type 


List of Material 





5 


Description 


Connector, 250,000 cir. mil, NELA 
pec 
Rubber splicing pe 


Friction tape, 34-in 

Bias cut V. C. tape, 4-in. x 0.010 in., 
4-yd. ro 

Bias cut V. C. tape, 34-in. x 0.010 in., 


Con D2 oO WN 


Wiping solder, 40% tin x 60% lead. . 
Stick solder, 50% tin x 60% Yead.. 
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For low-cost, 


Rolled metal edge makes 
cutout strong, easy to 


ine dependableS 


TAKS 


Oxidized-copper dielec- 

tric element gives ex- 

cellent uniformity of 
operation. 


They’re DESIGNED to © 


"NI Reduce servicing time 
ically sturdy. Also ex- 
cludes moisture. 


N Prevent “duds” due to handling 


N Minimize unscheduled “blackouts”  — 


Small as they are, cutouts can make a big 
difference in the continuity and the service costs 
of your series lighting. 

G-E Novalux copper-oxide film cutouts are 
built to unusually high uniformity, mechanically 
and dielectrically. They are not affected by heat, 
dampness, or pressure. The oxidized-copper 
dielectric element is enclosed in a moisture- 
proof aluminum and fiber casing which resists 


damage and will not come apart. 

Of course, G-E Novalux cutouts are standard 
equipment for G-E Novalux series sockets—but 
regardless of what makes of sockets are installed 
in your system, you can use Novalux film cutouts 
as replacements. 

For further information, write or phone the 
nearest G-E office. General Electric Company, 
Schenectady 5, N.Y. 


These sturdy, high-quality series sockets will 
Save time and money on maintenance, and will 
prevent many service outages. They withstand 
temperature changes, vibration, and atmospheric 
corrosion that have often caused street lighting 
sockets to fail. They are standard equipment for 
G-E Novalux luminaires—but they can also be 
used as replacements in any series luminaires 
you are using. 


Buy all the BONDS you can 
—and keep all you buy 


Novalux Renewal Parts catalog—complete, 
well illustrated—facilitates checking stock and 
ordering parts. Write for a copy of GEA-4084. 


{ 
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Plant engineers will find this table 
helpful in selecting proper synchronous 
motors for their particular applications. 

First, pick torques in the proper speed 
range—refer to machinery manufacturers 
specifications. Second, check starting kva 
—power company specifications or limita- 
tion of generating facilities should be 
considered. Third, select desired start- 
ing kva—starting method which will give 
the required starting kva can be selected 
to match torque condition. 

Example 1. A compressor is being pur- 
chased for an air-conditioning installation. 
Although no power factor correction is 
needed, it is desired to use a direct-con- 
nected synchronous motor. The compres- 
sor requires a motor rated 100 hp., 50 
deg. C., 100 percent power factor, 208 
volts, 3 phase, 60 cycle, 360 rpm., the 
motor having starting torque of 50 per- 
cent, pull-in torque of 50 percent and 
pull-out torque of 150 percent. 

The compressor normally starts un- 





HOW TO SELECT A SYNCHRONOUS MOTOR 


By K. M. PATTERSON, Motor Specialist, Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


+ + + 


loaded and in this case, the standard 
motor has sufficient flywheel effect to 
limit the current pulsation to a satis- 
factory value. 

Since the compressor speed is 360 rpm., 
a low-speed synchronous motor would be 
used. In the table, under the heading 
“Low-Speed,” appears 275 percent start- 
ing kva. for motors having the required 
torques. 

For this installation, the power com- 
pany has no limitation on the total start- 
ing kva. permitted, but there is a limit 
on the kva. per step, 150 percent of the 
rated kva. of the motor. By referring 
again to the table, it is seen that this 
can be obtained by either a “series 
reactor” or a “series resistor,” two step 
starter. 

Example 2—A smelter is installing a 
new ball mill that will require a motor 
rated 300 hp. at 164 rpm. An 80 per- 
cent leading power factor motor is de- 
sired to obtain power factor correction. 


Low Speed, 450 rpm. and below (60 cycles) 


Ari, 








The ball mill requires motor torques of 
200 percent starting, 120 percent pullin 
and 175 percent pull-out. By referring 
to the table in the low speed group, w. 
find that there are three torque com. 
binations that will meet this require. 
ment. However, the mill generates it 
own power and the peak permissibl, 
starting kva is 400 percent of norms 
motor full load kva. The motor wit 
365 percent inrush meets this limitatio 
of the generating facilities and shonlj 
be selected. This is a low speed, coupled 
type synchronous motor. 

The autotransformer starter does n 
appear in the table. It performs th 
same as the reactor and_ resistan 
starters in regard to starting torqu 
which varies as the square of the vollag 
But while the starting kva. varies direetl 
with the voltage in the cases of the 
actor and resistance starters, it is pm 
portional to voltage squared in the caw 
of the autotransformer. _ 
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TORQUES 
with full voltage 
applied to motor 


(in percent of Full-Load Torque) 


Starting Pull-in Pull-ou 
35-40 30-35 140 
40-50 40-50 150 
50 60-75 150 
80 110 150 
100 150 
100-125 150 
100-125 100 150 
50-75 250-300 
80-100 100-110 250 
125-150 100 2 
150-200 100-125 175-250 
150-200 100-125 175-250 
150-200 100-125 175-250 
50-50 150-175 
80-100 50-60 150-175 
60 100-110 150-175 
100-125 100 150-175 
50-75 65 2 
; 80-100 100-110 250 
125-150 100-110 250 
150-200 100-125 175-250 
150— 100-125 175-250 
(514-720 rpm) 


*8ynchronous Motor with phase wound damper winding. 


STARTING KV-A 
(in percent full load kv-a) 
(Based on 100% P.F. Motors) 


Full-Voltage Across-the-line 
Squirrel-Cage Wound-Rotor 
Starting Type Starting 
en eee eee 
eee IS, ei ds 
325-350 hee 
ee oe cate 
ee feo. noresedete 
age eras 
Geoii? Ds Seeeet 
| oi wee wne 
ae. yee. 
BOGNS .~2, 4. eeexeus 
550-750 2——i(isdsias nw wee 
busid ais « 450-550 
éekeewe 265-365 


eeeeeee 
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REDUCED STARTING KV-A METHODS 
by reduced voltage 
(kv-a per step in percent full-load Kyv-a) 
INCREMENT STARTERS 


SERIES RESISTOR 














SERIES - 
REACTOR 2 Point 3 Point 
125 198° ee 
150 150 100 
175 175 125 
275 275 200 
225 225 150 
225 225 150 
275 275 150 
275-325 275-825 225 
300-400 360 
350-450 350-450 200-800 
175-250 175-250 126-160 
00-250 2. 150-175 OW 
275 225 150 : 
275-325 275-325 225 
300-400 a 
350-450 350-450 200-800 
Flue 
LAME 
ELE 
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ues of 
pull-in 
erring 
ip, we ° ° ote e 
foe This offer is open for a limited time 
equire. ‘ ‘ 
a only. Handbook will be published at a 
igsible . . 
‘il price of $1.00. Illustrated with handy 
r with : 
ie charts and diagrams. 
shoul 
oupled Soon off the press — this complete and 
authoritative handbook for ready refer- 
eS N0 ‘ 
a4 ence on all fluorescent maintenance 
istane questions. Prepared by Sylvania’s Com- 
- mercial Engineering Department to 
lirectly help you service and sell fluorescent 
the lighting equipment. Helps you main- 
Is pro . 
e I tain and conserve your customers’ 
fluorescent installations at peak effi- 
ao] ciency with minimum cost and incon- 
venience. It tells you how to spot 
trouble before it happens, how to esti- 
— pucts Inc. - Price 0 mate replacements, and many other 
HODS SP rrectarc PRO ‘ . ° ° : 
SYLVANIA a operating hints. Testing and mainte- 
= nance procedure is simplified. Clearly 
oR wriften and easy to understand. To 
Point reserve your personal advance copy, 
if fill in the coupon below. 
00 
50 
50 
50 
0 prenhh ee ens p 9e on or ek en ng ee eee 4 
e ! | 
eee SYLVANIA ELECTRIC PRODUCTS INC. ; 
60 Boston Street, Salem, Mass. ‘vepi. £. w. 10) 
Please send me an advance copy of the new Sylvania 
| Fluorescent Service and Maintenance Manual as soon as i 
5-180 ELECTRIC PRODUCTS INC. I it’s off the press. I understand that this handbook is offered } 
ONE to me without obligation because of my interest in fluo- 
{ | 
i Name | 
{ | 
| Company ! 
{ 
TWORESCENT LAMPS, FIXTURES AND ACCESSORIES, INCANDESCENT [| | Address = 
UPS, RADIO TUBES, CATHODE RAY TUBES, ELECTRONIC DEVICES 
{ 
Bc cc ee et se a a i es Ie sn mn co in ess 4 
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; G-E Pyrex* Plug Fuses will give lasting protection. 
ee. lhey are carefully made of the finest materials. They 
sa’are easy to use and have an insulated grip. Ratings can 
be read at two points: on the fuse link seen through a 
magnifying lens window and on the contact rivet at the 
base of the fuse. 

G-E Pyrex Plug Fuses are well designed. They have 
a cold-molded base which is keyed into the Pyrex top 
so that there is little chance of turning and damaging 
the link. The shell holding the Pyrex top and the base 
together is staked securely into the base. This construc- 
tion provides strength in the fuse. 

G-E Pyrex Plug Fuses are packed in handy fuse dis- 
penser cartons—five fuses to a carton. These cartons 
are ideal for users because they can be tacked up near 


fuse panels. 
*Reg. U.S. Pat. Off. 



























G-E CONDUITS AND BUILDING WIRES 


General Electric offers conduits and build- 
ing wires for every purpose: G-E White 
and G-E Black rigid conduits, EMT, flexible 
metal conduit, Fiberduct and various build- 
ing wires including Type SN and Type 
SNW thermo-plastic insulated, small diam- 
eter Flamenol* Building Wire. 
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FOR FURTHER INFORMATION on G-E Pyrex Plug 
Fuses or G-E Conduits or G-E Wires and Cables, see 
the nearest G-E Merchandise Distributor or write to 
Section CDW1045-9, Appliance and Merchandise 
Dept., General Electric Company, Bridgeport, Conn, 







On adequate wiring, 
Philip A. Benson, presi- 
dent of The Dime Savings 
Bank of Brooklyn, N. Y. 
says, “We shall require 
adequate wiring in the 
new post war homes that 
we finance, not only as a 

arantee of comfortable 
iving for the mortgagor, 
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For 
COMFORTABLE but also as a measure of 


protection for our invest- 
















LIVING 
and 
BUY WAR BONDS PROTECTION = 


AND KEEP THEM 


Hear the General Electric radio programs: “ThE 

G-E All Girl Orchestra” Sunday 10 pm. EWT, 
NBC. “The World Today” news every weekiij 
6:45 p.m. EWT, CBS. 







GENERAL &@ ELECTRIC. 
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Blasting Without 
Fouling Power Lines 


Seismic blasting in oil prospecting 
operations can usually be carried on 
in the proximity of high voltage lines 
if precautions are taken to prevent the 
blast-charge lead wires being blown 
upward into the overhead conductors. 

Two methods of achieving this have 
been successfully used and are now 
the accepted practice of Magnolia 
Petroleum Co. of Dallas, Texas, and 
described by M. D. McCarthy in a 
recent issue of the Explosive Engineer. 
One is for open-hole blasting and the 
other for cased-hole shots. In the open- 
hole method a piece of tapered cold- 
rolled steel shafting one in. in diam- 
eter aud approximately 44 ft. long is 
driven into the ground about a foot 
from the shot hole opening at such an 
angle that it enters the shot hole sev- 
eral feet below the surface. It comes 
to rest in an oblique position with the 
wall just short of the opposite side of 
the hole. The rod is left in this posi- 
tion during the blast. 








LOADING for a cased-hole shot. The 
three winged nuts at the bottom of the 
14-in. heavy duty pipe engage the steel 
pipe below its collar. The purpose of 
the winged nut on the steel tubing 
which is welded to the pipe as shown 
is to engage the wire-catching steel pin. 
The pin which is undercut is lying on 
the ground at right of the hole 


Resistance Heating 
For Quick Soldering 


By M. A. BROWN 
Southern California Edison Co. 


Alhambra, Calif. 

As a source of immediate and in- 
expensive heat for soldering joints in 
busbar copper up to } in. x 4 in., for 
transformer leads and for removing 
or soldering on lugs and other similar 
jobs at its Alhambra shops, Southern 
California Edison Co. passes a cur- 
rent of several hundred up to 2,000 
amp. through the work by means of 
the equipment illustrated. The _pri- 
mary winding from an old 74-kva. 
distribution transformer was removed 
and replaced with several turns of 
1,000,000 cir.mil cable and placed in 
an old 75-kw. transformer case. With 
this as a secondary winding and the 
original 240-volt secondary as pri- 





more easily removed for reloading. It, 
too, stops just short of the opposite 
side of the wall of the pipe. The suc- 








SHOT-MAN removing pointed rod (used 
in open-hole method) by twisting and 
pulling with a pipe wrench 


The cap-lead wire which is thrown 
upward by the concussion is caught 
by that portion of the rod which pro- 
trudes into the hole and thus prevents 
it from flying into the air. This would 
be more positive should the point of 
the rod pass between the two-twisted 
cap-lead wires. 

The rod is removed each time hole 
is reloaded by pulling and twisting 
with a pipe wrench. Replace the rod 
in the same hole for the next shot. 

In a cased-hole shot the two illustra- 
tions are self-explanatory. This rod 
can be much shorter than the spike 
used in the uncased hole and is even 
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APPARATUS all set up ready for the 


cased-hole shot. Pin is in position with 
winged nut set tight. Leads blown up 
by the exploding charge are caught 
by the pin 


cess of both systems depends on plac- 
ing the gbstacle only part way through 
the shot hole—from three-quarters to 
four-fifths of the hole’s diameter. 
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SILVER soldering transformer leads with 
high-current resistance heating requires 
only a few seconds 


mary, currents up to 2,000 amp. can 
be obtained for resistance heating of 
the work to be done. 

The heavy current is passed through 
the work by means of carbon tipped 
tongs’ and heavy flexible leads as 
shown. Value of the current may be 
adjusted over wide limits by means of 
a hinged core reactance in series with 
the 240-volt primary winding of the 
transformer. This, together with the 
switch and fuses and a foot-controlled 
contactor, shown, complete the equip- 
ment, 

Silver soldering with some of the 
trade brand silver solders on the mar- 
ket is now being extensively used by 
this company because of its higher 
melting point (1,175-1,500 deg. F.) 
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and its non-corrosive, high strength 
and ductile characteristics that {ill g 
long felt want in the field of soldering 
for many types of electrical work, 


Fire Hazards And 
Their Elimination* 


Fire protection in bus rooms, 
vaults, manholes, and precautions t» 
safeguard operators are outlined here, 

A. Bus-Room Installations — Buys 
rooms usually contain a complex as- 
sembly of cells, bus work and electric 
apparatus. Adequate fire protection 
can generally be provided by portable 
water-spray nozzles connected to a 
sufficient number of 14-in. hose lings 
from building standpipe system or 
even from yard hydrants, if nearby. 
Precautions to safeguard the operator 
of spray equipment must be observed, 
in conformity with the local condi- 
tions (for leakage currents and safe 
distances see ELECTRICAL Wor D Nov. 
27, 1943 page 55). At the higher 
voltages and with close tolerance to 
exposed conductors, the bus circuits — 
must be de-energized before water 
spray can safely be applied. On lower 
voltages with ample working clear- 
ances, de-energizing is not essential to ~ 
safety of operators, although desirable ~ 
for assurance against breakdown of — 
insulation. 

Spray nozzle and hose should be™ 
effectively grounded for operators” 
protection. Gas mask should usually” 
be worn to protect operator against” 
fumes from burning insulation. Spe 
cial training and periodic drill in thiet 
type of fire fighting should be event 
employees in operating and mainy 
tenance departments, who may be” 
called upon to deal with bus-room 


Cee ee eet <- isinlaannad fires. z 

a Another method for protecting bus 

rooms is to provide facilities for 

flooding the entire room with carbone 

tee dioxide, actuated automatically byy 

thermostats or controlled manualljy 

Particular care must be taken that a 

employees leave the room befor) 
flooding, in order to avoid asphyxit 

tion. 
Provision for promptly clearing 

room of smoke and fumes after f 
ee has been extinguished is needed, 3 
iets eet” respective of whether water spf 
hasan : parcrasoarey carbon dioxide or other protection 
used. This may be by natural venti 


8 UREC TTS To 64) sheen eee 


* This series began in ExnxectrricaL WO 
September 2, 1944, page 100; adapted ; 
‘Handbook of Fire-Safety Practices for Pal 
Utility Property,’’ Ebasco Services Incorporate: 
New York, N. Y. 
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LONG LIFE? 


Tobe Capacitors are built to last. From winding 
to shipping, each step is under rigid inspection to 
maintain. the high standard set by twenty years’ 
experience. 

Below is shown a Tobe RLO Type Capacitor. It 
is impregnated and filled with mineral oil, made 
with watchful care and—like all Tobe Capacitors 
—rated conservatively. Let us know about your 
capacitor problems. 


LONG LIFE ASSURED 


SPECIFICATIONS—TYPE RLO* CAPACITOR 


GS: 
600 VDC Single Units -01 to 2.0 - Mfd. 
Dual Units -05 t0 1.0 Mfd. 
Triple Units 05 to 0.5 Mfd. 


1,000 VDC Single Units .01 to 1.0 Mfd. 
Dual Units .05 t0 0.5 Mfd. 
Triple Units 0.1 and .25 Mfd. 
STANDARD CAPACITANCE TOLERANCE—plus or minus 20%** 
TEST VOLTAGE —twice D.C. rating 
GROUND TEST—2,500 Volts D.C. 
OPERATING TEMPERATURE—55° F. to 185° F. 


SHUNT RESISTANCE— .01 to 0.1 Mfd. —20,000 Megohms 
.25 to 0.5 Mfd. —12,000 Megohms 
1.0 Mfd. —10,000 Megohms 
2.0 Mfd. — 5,000 Megohms 
POWER FACTOR = -—1,000 cycles—.002 to .005 
MOUNTING HOLE CENTERS: 21” except for the following capacitance 
values which are made in containers having 244” mounting 
centers: 
600 VDC — Single Units 1.0 and 2.0 Mfd. 
Dual Units 0.5 and 1.0 Mfd. 
Triple Units -25 and 0.5 Mfd. 
1,000 VDC — Single Units 0.5 and 1.0 Mfd. 
Dual Units .25 and 0.5 Mfd. 
Triple Units 0.1 and .25 Mfd. 
*Data sheets showing complete code number for units having a 
specific capacitance value and voltage rating available on request. 
** Other tolerances available. 


Cl 
@ small part in victory today 
A BIG PART IN INDUSTRY TOMORROW 


Photo Courtesy of Southern Pacific Lines 
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,.. makeing “ASSURANCE DOUBLY SURE” 
with the "FRAHM’ RESONANT-REED TACHOMETER 


Built 


3 genet Ire Works. 


jouer endy Iron 


In the modern turbo-generator, uniformity of speed must be main- 
tained over the entire range of no-load to overload conditions. 

The Hendy unit shown above has a carefully designed and 
precisely built governor to assure uniform speed under widely 
varying load conditions. As a double check, however, Frahm 
Resonant Reed Tachometers are used on Hendy and other well- 
known turbo-generators, both large and small, to provide the 
operator with constant proof of turbine speed. Manufacturers 
select Frahm instruments for this service because of their sim- 
plicity of construction, ease of installation and freedom from 
maintenance. 

Frahm Tachometers are built in both stationary and portable 
types for use on many kinds of machines having rotating parts. 
Various ranges are available from 900 to 60,000 r.p.m. 


For a complete description of Frahm Tachometers together with list 
of types and ranges commonly supplied, write for Bulletin 1590-W. 
The instrument shown above is listed in Bulletin 1740-W. 


tion, if adequate, or by forced ventily. 
tion with either permanently installe4 
or portable fans. Practice in gy; 
smoke removal should be included jn 
the instruction on bus-room fire pro: 
tection. 

B. Vaults—Combating of fires jp 
transformer vaults located in street; 
or within buildings requires know). 
edge as to kind and arrangement of 
equipment in vault, and the provis. 
ions for isolation and for access, Pro. 
cedure in general involves following 
steps: 

Disconnecting circuits on primary 
and secondary sides, if feasible _ 

Cutting off air circulation, as fa 
as possible 

Applying extinguishers to put out 
fire and cool the equipment 

Draining out any accumulation of 
oil or water. 

Preferred extinguisher types ar 
water spray, carbon dioxide and dn 
compound, but other kinds can also he 
used if all circuits and equipment in 


the vault can be disconnected. Caf 


pacity of extinguishers should be suf 
ficient to allow at least two discharges 
since flash-back is likely to occur i 
metallic parts have become heated ti 
high temperature. 

In the case of outdoor vaults cov 
ered by grating, air supply may be 
choked by putting asbestos blanket 
and steel plates over the grating, lear: 
ing only sufficient free area to appl 
the extinguishing fluid. If men enter 
the vault, they should have proper ga 
masks to protect against fumes ani 
to give adequate oxygen for breath 
ing. Vault should be thoroughly ver 
tilated before starting repair wot: 
this is especially important if carbo 
tetrachloride has been used to put ou! 
the fire. In addition, test of the a 
mosphere by lantern or other devic! 
should be made, in case carbon di 
oxide or dry compound giving lo 
oxygen content is employed. 

C. Manholes—For manhole fire 
same method and precautions at 
necessary. It is important also 
guard against presence of combustib 
gas from nearby distribution mains 
sewers, or vapor from gasoline leak 
age. In no case should men enter ma 
holes until test with gas detector his 
shown the atmosphere to be safe! 
breathing and for use of tools. 

Where city fire department may™ 
called out for a vault or manhole! 
arrangement should be made fy 


| 
' 


notification by department to 
pany, before the firemen go into 


JAMES G. BIDDLE CO. 224332.4%¢" 5: 


t 
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Re. CHHAY Wi Y Uy GET YOUR COPY OF THE 


NEW MITCHELL CATALOG NO. 281 


FLNVORESCENT 


Complete Data and Information 
Ready to Help You Do a Better, Easier 
Industrial Lighting Job! 


Get Catalog No. 281 from your MITCHELL DISTRIBUTOR 
or write us today! 


MITCHELL anufacturiug Co. 


2525 CLYBOURN AVE. + CHICAGO 14, ILLINOIS 
West Coast Factory and Sales Office: 1019 N. Madison Ave., Los Angeles 27, Cal. 


i@"LECTRICAL WORLD © October 28, 1944 125 





HYDRAULIC 
PIPE 
PUSHER 


Use GREENLEE Pipe Push- 
ers to install pipe for gas, 
electricity, water, sewers 
and telephone cable under 
ground. Eliminate cost of 
extensive trenching. And 
there’s no tearing up of 
pavements and lawns, no 
backfilling, no repaving. A 
portable tool, easy to carry 
and set up, GREENLEE Push- 
ers develop up to 75 tons of 
pressure, have 6 speeds for 


varying soil conditions. 
AL AES SRA 6 SENS ALA EAR SE 


Other GREENLEE time-saving 
toels for electrical work: 


CABLE PULLERS 

JOIST BORERS 

HAND BENDERS 

RADIO CHASSIS PUNCHES 
KNOCKOUT TOOLS 
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£ 
“Half-a-day with 
hit or miss... 


5 minutes with 
GREENLEE!” 


IF you ever tried to bend pipe by slamming it into a 
hole in the wall and then pounding it with a sledge 
hammer—listen to what Mr. Harry Newmark of 
Morris Newmark & Bros., electrical contractors, Phila- 
delphia, has to say: 


“This three-inch heavy wall electric conduit required ° 


exactly a one-inch offset. The job was done in 5 min- 
utes flat . . . and could be duplicated on other conduits! 
With GREENLEES on the job, the savings in labor, time 
and money are incalculable.” 


One-man operated . . . easily carried to the job and 
set up, GREENLEE Benders eliminate manufactured 
bends and fittings, make smooth, accurate bends on 
pipe up to 414”, rigid and thin wall conduit, tubing or 
bus bars. Whatever your bending job, use a GREENLEE 
to do it better, faster! 


Write for free copy of Catalog 33E. 
Contains complete facts on all GREENLEE 
tools for electrical workers. Greenlee 
Tool Co., Division of Greenlee Bros. & 
Co., 1810 Columbia Avenue, Rockford, 


Illinois: 


Gae. Ready wit Glicerhce/ 


GREENLEE 


FOR THE CRAFTSMAN 


tion. Company employees should di. 
rect the work, in order to extin 
fire with minimum damage to equ 
ment and shortest possible outage, - 


Oils and Lubrication 
of Steam Turbines—} 
By M. L. LANGWORTHY* 


Technical and Research Division 
The Texas Co., New York City 


3. Oil Film Rupture. 


Proper lubrication of the steam tur. 
bine depends upon maintaining 4 
proper oil film since its rupture is 
synonymous with film breakdown; if 
allowed to develop to excess it may 
cause actual metal-to-metal contact he 
tween a turbine journal and its com 
panion bearing. 

The causes almost without exception 
can be prevented by careful mainte 
nance and supervision. To accomplish 
this the following must be considered; 

1. Entrained air: A direct resul 
of abnormal leakage of air into some 
part of the system. It is the prima 
cause of foaming. Supervision whic 
will lead to the detection of air leaksi 
the obvious way to correct this dif 
culty. This has been discussed in mor 
detail under the subject of foaming 
(ELectricaAL Wortp, September 30, 
1944, page 94.) 

2. Entrained water: Involves leak 
age of water into the oiling system 
which so often may result in emulsif- 
cation of a considerable part of theol 
in service. Here again supervision and 
maintenance are necessary to elimi 
at water leakage at the source. 

‘ 3. Insufficient oil: Entrained at 
and water which contribute to emul 
fication also may reduce the delivery 
of oil to the bearings. Other causes 0 
insufficient oil are restrictions in the 
circulating system due to deposits of 
sludge or foreign matter in the piping 

4. Insufficient viscosity: May 
due to too high bearing temperature 
or too low an initial viscosity for tt 


load and peripheral speed imposed} 


the bearing. This may develop duit 
the periods of starting and stoppi 
some turbines, or where a rollin 

is installed to turn the turbine over 
low speeds. On such occasions, e a 
must have sufficient viscosity # 
wettability to insure maintenane®} 
an adequate film between surlate 
onto, 86 


This series began in BiecrnicaL W 
tember 30, 1944, page 93 
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Infra-Red Oven Aids Material Handling 


In order to handle greatly expanded 
production of light telephone sets, 
the Connecticut Telephone & Electric 
Co. of Division of Great American 
Industries,; Meriden, was obliged to 
sub-contract most of the paint finish- 
ing of chassis and side plates. This 
work was done by three sub-contrac- 
tors, requiring in one case a 135-mile 
round trip of trucking facilities three 
times per week. Beyond this rela- 
tively high expense, it was also diff- 
cult to maintain a steady flow of fin- 
ished parts to the Meriden (Con- 
necticut) plant. 

The situation was met by building 
an infra-red electric oven for use at 
Meriden, having a capacity of 240 
pieces per hr. under a conveyor speed 
of 2 ft. per min. The oven was de- 
signed for a maximum speed of 8 ft. 
per min., to meet other possible serv- 
ice now and post-war. It is made in 
two similar sections, each 36 ft. long 
and supported from the ceiling to 
give an 8-ft. clearance above the fac- 
tory floor, thus releasing space for 
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other purposes when required. Each 
section contains 192 reflector type 


250-watt heat lamps (48 kw. per sec- - 


tion). Energy is supplied at 240 volts 
with each group of six lamps con- 
trolled by a switch mounted at a 
central board equipped with pilot 
lights to indicate when particular 
lamp groups are in operation and 
also the particular pattern of lamp 
groups in use from time to time. The 
position of lamps in the oven is 
shown on a chart at the top of the 
switchboard, lighted sections of the 
chart indicating those in use, as in 
illuminated diagrams employed in 
terminal train dispatching. The 
switching arrangement enables the 
amount of heat in the ovens to be 
changed at a moment’s notice, and 
the framing of the oven is designed 
to permit a 5-in. maximum extension 
of the sides and also vertical spac- 
ing changes of lamps to be made as 
required. sy 
Slow-speed fans venting in ducts 
discharging to the roof provide an 


OVEN (left) is divided into two similarly equipped sections served by a continuous conveyor, one section for drying prime coat 
Gnd the other for baking the finish coat on telephone set parts. Switchboard (right) controlling pattern of infra-red lamp groups 
used carries pilot lamps illustrating set-up in operation at any particular time 


upward movement of air through 


the oven sections to offset the pull © 


furnished by exhaust fans in the 
room. A 4-hp. motor drives the con- 
veyor, which has a total length of 
about 300 ft. 

The oven illustrated in the lower 
left corner of this page shows the two 
similarly equipped sections served by 
the conveyor. One section is for the 
drying of the prime coat on telephone 
set parts and the other is for the bak- 
ing of the finished coat. 

The priming and finishing coats of 
synthetic enamel are sprayed upon 
the chasses and plates of the sets at 
a group of spray booths in a room 
near the oven. The conveyor forms 


a continuous loop from the spray _ 


booths to the baking section where 
the first coat is dried ‘(in 12 minutes) , 
thence back to the spray booths for 
the finish coat and returning to the 
second section of the oven for the 
final baking. The oven temperature 
is 340 deg. F. and about 12 minutes 
are required to bake the finish coat. 
Formerly 2 hrs. were required to 
bake the enamel in the outside ovens 
used in this work. A typical chassis 
weighs about 1 pound, now being 
made of steel, and as it passes 
through the oven it is slowly rotated 
by a wheel mounted on each hanger, 
and which rides against a track inside 
the oven. The side plates, weighing 
about 4 ounces each, are not rotated 
in passing through the oven. Wired- 
glass hatchways were built at the bot- 
tom of each oven to facilitate replace- 
ment of lamps. 

Service is supplied by the Con- 
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PERMATOX "A" 


A Straight Toxic 
Wood Preservative 





For Reclaiming 


OLD POLES and 
Preserving NEW 


POLES 









PREVENT 
Costly Pole 


Failures 


With the pole shortage becoming more 
critical, it is vitally necessary to get 
the utmost service from every pole in 
stock or installed on your lines. 


PERMATOX “A” (5% _ pentachlor- 
phenol in suitable petroleum solvents) 
affords an effective, economical pre- 
servative treatment .. for the control 
of decay, shell-rot and termite attack. 


Specify it for poles, posts, cross-arms, 
ties, crossing planks, bridge timbers 
and other exposed construction. Soak- 
ing or pressure treatment insure ade- 
quate absorptions and deep penetration. 


Furnished in Two Forms:— 
DOWICIDE 7 


Pentachlorphenol* crystals 


PERMATOX “A” 


leum solvents 
*Manufactured by The Dow Chemical Company 


Write for Bulletin 


A. D. CHAPMAN 


& COMPANY, INC: 


333 N. MICHIGAN AVE., CHICAGO 1, ILL. 





Memphis 
New Orleans 


Portland 


New York 








5% Pentachlorphenol* in suitable petro- 


necticut Light & Power Co., and in a 
typical run recently the maximum de- 
mand amounted to 66.2 kilowatts. 


Lighting Salesmen 
Need. Wiring Knowledge 


A knowledge of wiring and code 
requirements and the ability to lay 
out a wiring job is placed high on the 
list of qualifications for commercial 
lighting salesmen by one Pacific 
Coast utility. In fact, the sales super- 
visor of this company says that it is 
easier to train a man with wiring and 
electrical knowledge to be a good 
lighting man than it is to take an 
illuminating engineer and try to teach 
him wiring. 

This power company does not in 
any way usurp the functions of the 
consulting engineer or wiring con- 
tractor in making simple lighting and 
wiring layouts, but has found from 
many years of experience that there is 
quite a range of jobs where a cus- 
tomer would not consider the services 
of a consulting engineer or permit 
calling in a wiring contractor during 
the layout stage of the job. Further, 





Manitowoc County Fair Display 


INTERESTED FAIRGOERS crowd around displays, above, of Wisconsin Public Se 
ice Corp. at Manitowoc County Fair. Even the poker-faced young lady appears a 
sorbed, though non-commital. Displays were dairy water heater, home-made grain 
elevator, milk cooler, water system and chick brooder. 
company home service instructor, passes out pressure canning information 
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he states that selling the necessary yp 
ing job is often the real sales problen 
in putting in a good lighting jo}, 
Moreover, when the utility light; 
specialist lays out the wiring jo 
along with his lighting plan, then gj 
wiremen called in to bid on the job 
are bidding on exactly the same speci. 
fications. This has proved an jp. 
portant factor as it instills confidenc 
in the mind of the customer anj 
prevents chiseling. 

This utility plans an intensive pog. 
war lighting sales program and js 
going to be more insistent than eyer 
that good lighting men be equally » 
good when it comes to knowledge of 
code, wiring and proper layouts, 
























“Toaster” Principle 
Used in Curing Glue 


Operating on the “toaster” principk 
of direct application of heat, a new 
glue curing device cuts down the time 
required to cure ammunition boxes 
from three hours to 15 minutes. The 
device and process are equally appli 
cable to the assembly and fabrication 
of similar boxes made of plywood, 
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GERMICIDES AND FUNGICIDES 
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Mold and decay assume different 
forms under different conditions. 
Hence, varying treatments are_re- 
quired if the costly inroads of spoil- 
age are to be prevented. 


That is why there are seventeen 
related products in the Dowicide 
group—each is designed for a specific 
job—and each has proved itself in 
that assignment. 


In the lumber industry, for example, 
there is a special Dowicide that pro- 
tects wood against rot and termite 
attack for long periods of time. Appli- 
cation can be made by pressure im- 
pregnation or by tank soaking. After 
treatment, lumber is paintable, non- 
bleeding, and easily handled. 


Whatever your problem in respect to 
decay, there is a Dowicide to help 
you. Don't put up with rot or ter- 
mites—write the Dowicide Division 
for complete information. 


THE DOW CHEMICAL COMPANY 
MIDLAND, MICHIGAN 


New York «+ Boston + Philadelphia *« Washington « Cleveland 
Detroit - Chicago + St. Louis « Houston + San Francisco 
Los Angeles - Seattle 
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‘Tuts book reveals the INSIDE STORY about 
SMITHway Permaglas Electric Automatic Water 


Heaters. It tells the complete facts about Per- 
maglas ...the permanently fused blue glass lining 
that keeps SMITHway Water Heaters always free 
from rust...always sanitary...long enduring! It is a 
profit-builder...a good-will creator...a source of 
information about the outstanding quality advan- 
tages available only in SMITHway Water Heat- 
ers. Prepare now for 
sales by getting this in- 
teresting book! 


ESECTRIC 
WATER 
a 


TRADE MARK REG 


A. O, Smith Corporation; Milwaukee 1, Wis. 

I'd like-to get the “inside story” of Permagilas! Please 
send me a copy. 

PRU lin 3 os ax abet rg ec voce cece ve chp LEMMEe oo Ute vice 
CNIS Fdicli gdje 000 0000 cece ty cole sees db coodbes 


masonite, etc., wherein the attachment 
of one part to another is performed 
with resinous or synthetic glues which 
must be cured by the application of 
heat in the process of manufacture, 


TOPS AND BOTTOMS of boxes are firs} 
cured in a device resembling a sand- 
wich grill 


In the process two jigs are em- 
ployed. On one is assembled the tops 
and bottoms of the boxes. The bottom 
is then placed on the second jig where 
the four sides of the box have been as- 
sembled and angles glued to the cor- 
ner, the device closed, clamps placed 
in position, and pressure screws 
turned forcing parts of the assembly 


ENTIRE BOX is placed in a second 
toaster—this one resembles an auto 
matic pop-up type 


to be pressed solidly to the heat bor 
The assembly is cured for 15 minutes, 
and the operation is complete. 

A 220-volt air strip heater is com 
pletely enclosed in refractory material, 
encased in a steel sheath and covered 
with masonite to provide 120 degree 
F. heat without scorching the wood. 
Heat is thermostatically controlled 
and is maintained at this point 
throughout the curing process. 

The advantages of this process de 
vised by P. J. Kraus, foreman of the 
wood shop, and W. H. Bankard, elee 
trical department of tool desigh, 
Glenn L. Martin Co., Baltimore, Md, 
are low cost of heat application, s4¥ 
ing of time, assembly can be obse 
during curing cycle and uniformily 
of glue after curing due to tempel 
ture control. 
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% THE FLUORESCENT LIGHTING 
FIXTURE INSTALLED IN THE 
UNITED STATES MILITARY 
ACADEMY AT WEST POINT 
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The GUTH CADET 
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‘| West Point Cadets Study by the light of GUTt. | 
d, HE study-areas at West Point Military Academy are now i 
d lighted by the Guth CADET. the new semi-indirect type i 
nt luminaire. I 
| Forty-five Foot-Candles of uniform, glare-free, shadowless i 
. lighting is delivered on the study-desks. The illumination is 
he evenly distributed throughout the area; there are no ‘‘Bright- i 
fe spots’’—all brightnesses are correlated, Reading visibility ; 
D, is excellent; writing with either pen or pencil is now effected i 
L, without any direct or reflected glare. A 100% perfect seeing- i 
'- light has been provided! i 
ad The new Guth CADET semi-indirect luminaire, is now Com- ; 
ty mercially available. Write for details. | 
4° 4 i i 
LIKE THE WEST POINT CADET, THE GUTH CADET IS ' 
Smart in Appearance State aioli) Developed for Precision Dependable in Service if 
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Heacon damper; type DVHR; Thermix Engi- 
neering Co., Greenwich, Conn. 


Curtain type damper used to regulate gas 
flows. Two curtains are tied together 
mechanically so as to operate  simul- 
taneously. Said to provide complete isola- 
tion of equipment for maintenance purposes. 
Banking losses are reported reduced and 
. Tegulation of natural draft obtained. 


Power Supply 


Eclipse a.c. power supply systems; two models, 

25 kva.; 18.75 kw., weight 49 Ibs., rated out- 

put between 7,200-8.800 r.p.m. and 66.6 kva.; 

50 kw., weight 129 ibs., rated output between 

eee EP; Bendix Aviation Corp., Teter- 
oro, N. J. 


A.C. power supply system consisting of 
variable frequency generator and a carbon 
pile voltage regulator for either constant 
or variable frequency. Incorporated exciter 
- and brushes designed for service at high 
altitudes. : 


136 


Insulation 


Gerac 200; inorganic; 200 deg. C operating 
temp.; class C; Sprague Electric Co., North 
Adams, Mass. 


Characteristics are based on wire hav- 
ing a coating of } mil thickness. 1. Max. 
stable temperature for continuous opera- 
tion 200 deg. C. 2. Voltage breakdown 
between two wires of .a twisted pair four 
inches long at standard condition. (25 deg. 
C), at 95 percent humidity and a hot 
condition of 200 deg. C. 300 volts a.c. 
Leakage at 95 percent humidity 100,000 
megohms. Stated to have good winding 
characteristics and applicable to copper 
wire sizes up to 21 A.W.G. and nickel 
wire up to 28 A.W.G. 


Oscillograph 


Miniature six-element oscillograph; type P 
M-I7-Al; case 4/ in. by 4% in. by 14 in.; 
wt, 10 Ib.; General Electric Co., Schenectady 5, 


Self-contained, compact, permanent-mag- 
net oscillograph consists of three principal 
systems: 1, optical system; 2, six parallel 
galvanometer channels; 3, photosensitive 
material transporting mechanism with in- 
ternal motor and removable film holder. 
It is said that the instrument makes it pos- 
sible to obtain performance records where 
the larger general-purpose type cannot be 
used because of space and weight limita- 
tions. 


Relays 


Accumulative time delay relay; type TD 8; 
R. W. Cramer Co. Inc., Centerbrook, Conn. 


Relay which is stated to open the main 
control circuit in case an added overload 
period exceeds a predetermined time inter- 
val. It is reported to be especially designed 
to add the time interval of momentary 
surges occurring in quick succession. 


BUYING ELECTRICAL EQUIPMENT?— 
McGraw-Hill’s Electrical Buyers Reference 
is a conevnient place to look first for 
manufacturers’ product data, names and 
addresses. 


Filling Compound 


x: 


be. 


Type $-182 filling compound; dries 
of 070 de. Char n one fo Se i 
when baked a - eg. C.; Sterli 

nish Co., Haysville, Pa. see 


Compound is supplied in two separate 
parts—S-182A, a viscous liquid, and $-182F 
of low viscosity, which are mixed prior to 
use. Mixture said to retain sufficient liquid. 
ity for pouring for a period of four to five 
hours. The compound, although heavy, is 
said to penetrate into small interstices, Said 
to have high dielectric strength, low coef 
ficient of expansion, to be water resistant 
and oilproof. Stated to withstand temper- 
tures up to 200 deg. C. without resoftening 
and not to become brittle at temperatures 
as low as 60 deg. C. 


Shims 


Adjusting shims; thicknesses 0.00! to 0.030 ing 
Industrial Products Suppliers, 2 Broadway, 
New York 4, N. Y. 


Artus shims for Timken cup adjusted and 
cone adjusted roller bearings are said 1 
be non-hygroscopic and impervious to 
and greases. Said to be applicable wher 
temperatures do not exceed 175 deg. F. ~ 


Lineman’s Belt 


enlne lines a oe a body 
4\/,-in. lining on 4-in, belt; “'D"' ring 
steel drop forging; Mathias Klein & Som 
Chicago, Ill. 


Lineman’s belt made of material called 
Klein-Kord. Said to consist of speciall 
woven long staple cotton laid in 
and vulcanized. Said to be water 
to have high tensile strength and 
flexible. It is stated that holes 
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ith most of our lumbermen handling knives and 
walnut gun stocks instead of axes and cedar, pole replace- 
ments are somewhat of a problem in many localities. Add 
to this, the difficulties of shipping and handling heavy materials 
amidst war time traffic congestion and the result 1s a scarcity of 
poles for some of our Utility Companies. 

The problem is being partially solved on a temporary basis by pole 
stubbing. Discarded poles with rotted bottoms but firm wood above 
the original ground line are used as stubs. After cutting away the 
rotted butt and treating, stubs are set alongside the pole which is 
in service but in need of replacement Hubbard Sleeve-Nut 

Bands are installed as shown in the diagrams. 
Given a solid setting for the stub, the resultant 
structure will hold to the breaking strength of the 
average pole, as illustrated by the accompanying 


photo of a test. 
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“This engine has operated efficiently and de- 
pendably since it was installed in 1921—and 
the high quality of Gulf Parvis Oil has been 
an important factor in this outstanding per- 
formance,” says the Superintendent of the 
Mexia, Texas municipal power plant. “Proper 
lubrication has paid us big dividends for 23 
years—our maintenance costs have been re- 
markably low, and we have a record of unin- 
terrupted service to our customers.” 

There are good reasons for the outstanding 
performance of Gulf Parvis Oil in hundreds 
of Diesel engines. This higher quality lubri- 


Actual photo of a Gulf Service Engineer consulting 
with Superintendent on Diesel engine lubrication. 


cant is manufactured from selected crude oils 
by the most modern refining methods. And 
built into it is superior lubricating value and 
longer life—two assets that insure less wear, 
lower maintenance costs, and efficient, depend- 
able Diesel operation. 

If you are not one of the hundreds of enthu- 
siastic users of Gulf Parvis Oil, it will pay you 
to investigate—call in a Gulf Lubrication 
Service Engineer and ask him to recommend 
the proper grade to fit your particular require- 
ments. W rite, wire, or phone your nearest Gulf 
office today. 


GULF OIL CORPORATION 
GULF REFINING COMPANY 
GULF BUILDING, PITTSBURGH 30, PA. 
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William Penn Treaty Elm, Philadelphia 


Etching by Edward C. Smith, ’44 
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Tree trimming is going to be featured in the post- 
war era of public utilities. An important survey 
of the utility industry reveals this. 


The survey, reported by Electrical World, 
shows a majority of the industry expects increases 
or shifts in loads after the war. Shifts that will 
necessitate substantial reinforcements of urban 
and suburban distribution systems. 


Tree trimming was viewed by the industry in 
this survey as foremost among the coming prac- 
tices to promote reliability of power service. Tree 
trimming to keep the branches clear of the power 
lines . . . to eliminate interference of service... 
to preserve the trees, their life, their shapes. For 
some time, the importance of correctly trimming 


trees has been realized, but now it is regarded 
a significant item worthy of nation-wide interest. 

The Asplundh Tree Company has handled 
tree trimming for many utilities throughout the 
country. After the war it will extend its service to 
all Power companies desiring its specialized work. 


Post-war expansion of Asplundh will re- 
employ its many men returning from the 
armed forces to carry ‘on its work throughout 
the United States. 


atin He . 
: J 
q A; ; 
Summer Autumn W inter 


ee 


aN CE Ew 


oy SPRL Oo Mee et 


tan 


ae 


i 


ASP ; IND | TREE EXPERT COMPANY 
JENKINTOWN * PENNSYLVANIA 
BRANCH OFFICES: Chicago, Ill.; Binghamton, N. Y.; Columbus, Ohio; Tulsa, Oklahoma; Alexandria, Va.; Washington, D. C.; 
Baltimore, Md.; Charlotte, N. C.; River Edge, N. J.; New Castle, Pa.; Pittsburgh, Pa.; Omaha, Nebr. 
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@ A “rolling workshop”— light, compact, sturdy and completely 
equipped, designed for efficient and economic service. All-steel con- 
struction—welded throughout—assuring longer life and low main- 
tenance. Ample compartment space for tools, parts and equipment. 
Large, easily-accessible space for carrying meters, appliances, wire 


or other bulky material. 


Body is 90” long—with standard and 
optional features similar to those 
on model 175. 


All doors have Baker Weather- 
tight construction with key- 
locking handles—assuring safe, 
dry, dust-free compartments. 
Optional equipment includes 
sliding steel roof, partition trays, 
padded meter trays, pipe vise 
and bracket, and ladder brackets. 
Overall size 75” long, 6934” 
wide, 41” high. 
* . & 
Write for Bulletin No. 50 for com- 


plete description of model 175, and 
Bulletin No. 45 for model 190. 


THE BAKER RAULANG COMPANY 


UTILITY BODY DIVISION 


1282 West 80th Street 


* Cleveland, Ohio 


Sn 
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BODIES AND EQUIPMENT 


FOR 


EVERY UTILITY PURPOSE 


punched in the strap without danger of 
ping under strain. _ This is said to 5 
the use of tongue-type buckle. 


Industrial Fixture 


"'Mitchelite" all-steel industrial fixture: ¢ 
and closed-end reflectors; pf. 90 : 
110-125 v. 60 c.; Mitchell Manufacturing 
Chicago, III. 


Units include 2-40 watt, 3-40 watt 
2-100 watt models, with choice of ope 
or closed-end reflectors, in baked er 
porcelain enamel finish. Wireway ¢h 
and reflectors are constructed of an y 
steel. Finished in battleship gray om 
Accessories are said to be provided : 
method of mounting or hanging 
dividually or in continuous rows. Uni 
reported as approved by Underwmil 
Laboratories and E.T.L. a 


Pre-cleaner Unit 


Pre-cleaner unit; storage bin 2 cu. ft.; 3 
space 18 in. x "25 in.: height 30 in.; 
Detroit Co., 602 First National Building: Ann 
Arbor, Mich. ; 


Pre-cleaner unit to be used in conjune 
tion with Model 600 Dustkop dust 
lector. Consists essentially of a re’ 
dust storage bin and cylindrical centri 
separator with inlet flanges having 
or double sleeves to connect with | 
source. Storage bin said to have a 
capacity for light or medium duty” 
of sawing, sanding or planer work. 


Sand blast cabinet; stationary nozzle; rota 
basket or tumbling barrel types; Leiman 
Inc., 113-76 Christie St., Newark 5, N. J. 


Combination of sandblast cabinet wil 
stationary nozzle and rotating basket # 
tumbling barrel to clean the surface 
metals of rust, scale, etc. in preparation 
electro- plating, enameling or other types ® 
finishing. 
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FOR YOUR 
copy! 


SWITCHES 


(Line, Slide, Rotary-Action) 


.ofor today’s needs 
for post-war planning 


Use this new 1944 Stackpole Electronic Com- 
ponents catalog as your guide to up-to-the-minute Fixed 


or Variable Resistors; Iron Cores; and inexpensive line, 


Sate 


slide, or rotary-action Switches. In addition to complete 
IRON CORES 


information and dimensiondiagrams on the components, 
‘you'll find data pages and charts that will prove mighty 
handy in your daily work. Please ask for Catalog RC6. 


STACKPOLE CARBON COMPANY, ST. MARYS, PA. 


BRUSHES FOR ALL ELECTRICAL ROTATING EQUIPMENT * CONTACTS 
WELDING RODS, ELECTRODES, AND PLATES * CARBON PIPE © BRAZING BLOCKS * RHEOSTAT PLATES & DISCS 
CARBON REGULATOR DISCS * PACKING, PISTON, & SEAL RINGS © SINTERED IRON COMPONENTS, ETC. 


ELECTRICAL WORLD © October 28. 1944 









Winnipeg Hydro Names 
Sanger General Manager 


John W. Sanger, formerly chief engi- 
neer of the City of Winnipeg Hydro- 
Electric System, has taken over the 
managership of this utility, succeeding 
J. G. Glassco, who retired recently after 
32 years in that position (ELECTRICAL 
Wor tp, August 12, 1944, page 16). 

A native of Bristol, England, Mr. 
Sanger received his engineering instruc- 
tion at Faraday House, London, Eng- 
land. After graduating, he associated 
himself in 1906 with the Midland Elec- 
tric Power Co., Staffordshire, England, 
as district superintendent. His first ap- 
pointment with the City of Winnipeg 
Hydro-Electric System came in 1912, as 
distribution superintendent. The follow- 
ing year he became sales engineer, west- 
ern district, of Siemens Co. of Canada, 
but returned to the City of Winnipeg 
Hydro-Electric System in 1915 as power 
house superintendent. Eight years later, 
he was appointed chief engineer of the 
utility, the position he held until his 
appointment as general manager. 

Mr. Sanger has accomplished much 
outstanding work, including design and 
construction of the City of Winnipeg 
steam heating system and steam standby 
plant, and design and construction of 
Slave Falls power plant on the Winni- 
peg River. Mr. Sanger is one of a group 
appointed to report on farm electrifica- 
tion for the Province of Manitoba. In 
addition he also serves on the Prov- 








ince of Manitoba Advisory Committee 
on Co-ordination of Post-War Plan- 
ning. He holds membership in the 
American Institute of Electrical Engi- 
neers, the Engineering Institute of 
Canada and from 1931 to 1944, he 
served as vice-chairman of the Manitoba 
Power Commission. 


J. B. Clapp Joins Staff 


of Thomas & Betts Co. 


Jerome B. Clapp, for the past twelve 
years sales engineer for the James R. 
Kearney Corp., St. Louis, Mo., has be- 
come associated with the Thomas & 
Betts Co. of Elizabeth, N. J. 


Mr. Clapp will serve as_ special 





representative in the utility field, where 
a broader line of Thomas & Betts’ prod- 
ucts is contemplated. He will work out 
of the company headquarter’s office in 
Elizabeth. 


> HeLren L. Kirtitanp has been ap- 
pointed home service and home lighting 
director of the New Jersey Power & 
Light Co., Dover, N. J. Miss Kirtland 
has had sixteen years experience in 
home service and home lighting work, 
previous connections including New 
York State Electric & Gas Corp., Roch- 
ester Gas & Electric Corp. and for the 
past five years, Republic Light, Heat & 
Power Co., Buffalo, N. Y. 
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Rumsey Electric Elects 
J. B. Harris, Jr., Presid 


To fill the vacancy caused a 
death of its president, Eugene A, 
sey, in July, the board of directgp 
the Rumsey Electric Co., Philadeh 
elected the following officers: cor 
Rumsey, chairman of the bog TC 
Baker Harris, Jr., president; Geo 
Trimble, secretary and treasurergy 
































ra 
_ 


Wanamaker-Underwoot 





J. B. Harris, Jr. 


Hare, vice-president and T. M. Gott } 
schalk, assistant secretary and assistant 
treasurer. 

George A. Rumsey, who with Eugene 
A. Rumsey, his brother, founded the 
business, was formerly secretary and 
treasurer. 

J. Baker Harris, Jr., the new presi- 
dent, was formerly vice-president in 
charge of the electrical equipment de 
partment, representing engineering and 
sales of Delta Star high ‘tension equip 
ment, Sangamo meters, Lapp Insulators 
and Allis-Chalmers transformers, Pitts 
burgh works, as well as other prom- 
inent manufacturers. George S. Trim 
ble was. formerly executive vice-presi 
dent. 









> Mark E.prepce, who joined the 
power division of WPB early in 19% 
to handle power supply for war indus 
tries, has been made chief of the elec 
trical engineering section of the De 
fense Plant Corporation’s Surplus War 
Property Division. Before joining the 
old National Defense Advisory Commit 
sion in August, 1940, Mr. Eldredge had 
been director of the electric divisim 
of the Memphis Light, Water and Gs 
Division. For 15 years previous to it 
acquisition by the city, he had 8 
as chief engineer of the Memphis 
Power & Light Co. With NDAG, lt ; 
was assigned to help army and nay] 
contractors who were building ™ 
plants. Later, he transferred to? 
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Main Street, 
Hudson, Michigan 


Te 


PROGRESSIVE COMMUNITIES are now studying the problems of post- 


war safety, particularly ways and means of reducing nighttime hazards . . . 


Good Street Lighting assures marked reduction in night accidents, facili- 
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tates traffic flow with safety, provides convenience and protection. 


USE HOLOPHANE REFRACTORS for the most effective, permanent, and 
economical lighting of your streets and highways ... There is a Refractor 
for every type of street—for every size of lamp. Refractors deliver more 
light, properly distributed and at wider spacings. Holophane Refractors 
are the only means to efficient light control, increased visibility, and reduced 
maintenance costs. \ Sa 


om 


Trode} Mork 


UA TAD a 
COMPANY, INC... . Lighting Authorities Since 1898 


he b42 MADISON AVENUE, NEW YORK [7 - Holophane Co., Lid., 385 Yonge St., Toronto, Can. 
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‘When you need ANY |: 
Power Connector—’ 


—see the COMPLETE line”’ 


Probably the exact Power, Con- 
nectofr:, you want is shown. in the 
Penn-Uhion Catalog. 

You will find Tee, Stud and End 
Connectors, Bus Supports, Termi- 
nals, Elbow and Cross Connectors, 
Couplers and Reducers — 

i —each in a wide range of sizes, 
: up to the largest. Here are a few 
of the many types: 





Also the most complete line of 
Cable Taps, Straight and Parallel 
Connectors, Lugs, Grounding 
Clamps — every good type. 

Leading utilities, industrials, 
electrical manufacturers and con- 
tractors have found that ‘“Penn- 
Union” on a fitting is their best 
guarantee of Dependability. Write 
for Catalog. 


PENN-UNION 
ELECTRIC CORPORATION 
ERIE, PA. Sold by Leading Jobbers 


* 
i 
ee 
‘ 
‘ 


Conductor Fittings 























Office of Production Management ex- 
pediting steel for the ship programs, be- 
fore joining the power division. 


> Kimpsa.t I. Jack, has been appointed 
by the Washington -Water Power Co. to 
head a newly organized personnel de- 
partment and is responsible for em- 
ployment, wage and salary control, 
training and education, safety and 
health, personal security and activities 
of employees. He will continue to sup- 
ervise company advertising in addition 
to his new assignment. Mr. Jack went 
to Spokane in 1939 to form an adver- 
tising and promotion department for 


Washington Water Power Co. He was 


previously advertising manager for the 
Utah Power & Light Co., Salt Lake City. 
He is a national director of the Public 
Utilities Advertising Association. 


G. A. Strain Retires As 
Utility Vice-President 


Gray A. Strain, a vice-president of 
the New York State Electric & Gas 
Corp., retired last month after having 
rounded out fifty years of service in 
the electrical industry. He had com- 
pleted a thirty-eight year connection 
with the New York state utility at the 
time of his retirement. Mr. Strain was 
the guest of honor at a dinner given 
by the company on September 19 at the 
Victoria Hotel in Ithaca. 

Mr. Strain had more than ten years 
experience in the gas industry, before 


affiliating himself with the J. G. White 
Management Corp., predecessor of the 
Associated Gas & Electric Co. in 1906, 
as general superintendent of the gas 
plant and gas operations in Helena, 
Mont., remaining there until 1918 when 
he was transferred to Ithaca as general 
superintendent of what then was the 
New York State Gas & Electric Corp. 
He was in charge of electric and gas 
operations in Ithaca, Cortland, Oneonta, 












YOu CATCH trouble) 
before it catches yoy 
—if you owng 


HYPOT 




































HYPOT High = Insulation Breakdown 
te aed = = es 3 pe .- 0-3000 
volt secondary, vo cycle primary, 500 
milliampere secondary circuit. Complete. 

burning ground circuits and rubber tired wheels, 
20° high voltage test leads, 50° input leads, 50° 


ground leads. 


THE INSTRUMENT THAT 

WILL FOREWARN YOU OF 

PROBABLE ELECTRICAL 
FAILURE 


With a HYPOT you can quickly 


locate insulation faults that would 
burn out in service 


HYPOT 


has ample capacity for all testing. 

Quick, easy control from 0 t 

maximum voltage. 5 models avail 
able for all services. 


EASILY PORTABLE UNIT 
HYPOT Model 406 is equipped with 
rubber-tired wheels for easy movilt, 
Complete safety to operator and equip 
ment. Prompt delivery. 

Forewarned is forearmed— 
Keep a HYPOT on hand 
at all times 


WRITE FOR COMPLETE FACTS ANO DATA~ 
TODAY! 
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221-C SOUTH GREEN STREET 
CHICAGO 7, ILL. 






ELECTRICAL WORLD @ October 28, ISigblEeC 
















Not Time Yet 


for Paper Capers! 











Sure, the news is good — terrific, in fact. But You've still got to use your ingenuity and that 
don’t let that give you the idea that America’s Of your staff to find even more ways to" use less 
~ paper shortage is over. More paper than ever is  ?4P¢*- 
il needed now to wrap supplies for our armies as All material made of paper and paperboard still 


they drive toward their goal. There’s still a man- must be cut to the:bone. Eliminate whatever you 


IT 
vith power shortage ‘in thé pulp industry. can until complete and final victory ends the paper 
ring, pinch. 

up So, you’ve still got to watch your company’s use ‘The baling of wastepaper and sending it to the 


of paper with the hawk eye of a paper miser. _ reprocessing plant is still of prime importance, 





USE LESS PAPER — SAVE ALL WASTEPAPER 


This advertisement contributed by this publication and prepared by the War Advertising 
Council in cooperation with the War Production Board and-the Office of War Information. 
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RELIABLE 
Connectors 


Save Time 
by using 


, 


solderless connectors . 


with accurately fitting 
precision threads which 
insure easy, permanent 
installations. 


Save Copper 

by using 
these connectors which 
are good as new atter 
being salvaged. 


EASY TO INSTALL 
LOW IN COST 


| Norwich and Liberty districts which | 


then comprised the company. 


Made a vice-president in 1922, he | 


had part from then until the present 


in all major developments of the com- | 
pany. In many instances he negotiated | 


for the purchase of companies which 


later merged into the present company -‘ 
—New York State Electric & Gas Corp. | 


For the last several years he has special- | 


ized in regulatory matters, supervising 


rate, franchise, rural electrification and | 
other business in the company’s nego- | 


tiations with the New York Public 
Service Commission. 


New Hampshire Utility 


Forms New Department 


Effective November 1, a new depart- 


ment under the supervision of a gen- | 


eral commercial manager will be added 


to the general office staff of the Public | 


Service Co. of New Hampshire in 
Manchester, A. R. Schiller, president 
and general manager, states that all 
sales of électricity for industrial, com- 
mercial and domestic purposes will be 


conducted by this branch of the organ- | 
ization, which will be headed by Mer- | 


ton T. Carter, now manager of the 


Nashua and Milford districts. Mr. | 


Carter joined the company in 1928 as a 
salesman at Milford, and in 1930 be- 


came assistant district manager at Lan- | 
caster, and district manager in 1937, 


going to Keene as district manager in 


1940. He assumed his Nashua post in | 
1943 and last August was also placed 


in charge of the Milford area. 


Marshall W. Gilchrist, manager of | 
northern division at | 


the company’s 
Lancaster since 1940, has been ap- 
pointed manager of the Nashua and 
Milford districts. George E. Hunter, 


Jr., since 1943 assistant to the manager | 
at Lancaster, has been made northern | 


division manager, succeeding Mr. Gil- 


christ. His duties will also include the | 


Berlin district, lately added to the 
northern division and formerly a part 
of the Twin State Gas & Electric sys- 


tem. Mr. Hunter joined the company | 
in 1937. J. L. Ordway will continue as | 
district manager in Berlin, reporting to | 


Mr. Hunter. R. E. Donahue. superin- 
tendent at Lisbon, and connected with 


the company since 1934, becomes dis-_ 
trict managér there, under Mr. Hunter. 


> Minor C. Sumners, auditor for ‘the | 


Arkansas Power & Light Co., has been 
named chief acountant of the Arkansas 
Department of Public Utilities, succeed- 
ing J. D. WALKER, Jr., who resigned to | 
enter the accounting business for him- | 
self. Mr. Sumners, a native of Arkansas, | 
has been with Arkansas Power & Light | 
since 1929, except for a brief period | 


20 North Wacker Drive °¢ 
Branches and Warehouses with Complete Stocks in 


SOLID 
SHANK 


The Strongest 


Known Shovel 


© The Sturdee Solid Shank Tele- 
raph Shovel is forged in one 
place froma solid bar of steel. 
ive i ction 

It is exclusive in constru 
—the strongest shovel known. 


America’s largest shovel users 
—railroads, mills, mines—spec- 
ify, use and universally acclaim 
Solid Shank as first in utility, 
service life and economy. 


ight, power, and com- 
ee Ae who has tested 
this shovel now mae 
on Sturdee Solid Shank—they 
will have no — hd 
d costs will follo 
scunpetity Sturdee Solid Shank 
for all telegraph shovels. 


STURDETOOLS 
a went Tools 


ProouctT 


Cross-section at 
right illustrates 
the solid shank, 
one piece con- 
struction of 
Sturdee Tele- 
graph Shovels. 
22 inch, straight 
handle socket. 
13 gauge, heat 
treated blade. XX 
grade hickory 
or ash handle, 
sanded and 
waxed, Length 
6 feet to 12 feet. 


RSS Le ' 


> " . vated by 


JOSLYN MFG. & SUPPLY COMPANY 
Executive Offices 


Chicago, lilinois 


Principal Cities of the United States 
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This announcement is not an offer to sell or a solicitation of an offer to buy these securities. 


The offering is made only by the Prospectus. 


Commonwealth Edison Company 


$180,000,000 


(of which $155,000,000 are to be publicly offered) 


First Mortgage 3% Bonds, Series L 


Dated August 1, 1944 Due February 1, 1977 


Price 104.4% and accrued interest 


This Prospectus may be obtained in any state in which this announcement is 
circulated from only such of the undersigned and other dealers as 
may lawfully offer these securities in such state. 


HALSEY, STUART & CO. INC. 


HARRIMAN RIPLEY & CO. THE FIRST BOSTON CORPORATION GLORE, FORGAN & CO. 
INCORPORATED : ? 


HARRIS, HALL & COMPANY ' LEE HIGGINSON CORPORATION BLYTH & CO., INC 
(INCORPORATED) . 
GOLDMAN, SACHS & CO. KIDDER, PEABODY & CO. LEHMAN BROTHERS 
MELLON SECURITIES CORPORATION F. S. MOSELEY & CO. 
SMITH, BARNEY & CO. A. G. BECKER & CO. CENTRAL REPUBLIC COMPANY 
INCORPORATED (INCORPORATED) 


ALEX. BROWN & SONS CLARK, DODGE & CO. LP HORNBLOWER & WEEKS 


STONE & WEBSTER AND BLODGETT UNION SECURITIES CORPORATION 
INCORPORATED 


October 18, 1944 
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POST-WAR PLANNERS, LOOK AT. THE 


COMBINATION 
METER AND CURRENT 


TRANSFORMER 
CABINETS 


30" High, 18"' Wide 
8'/,"' Deep. IDEAL 
FOR OUTDOOR | 
OR INDOOR USE 


@ Available now 

for Type A 

meters. Meter panel with Test Block 
bridge removable as a unit. Allows 
meter and test switch to be wired in 
laboratory. A universal low cost cabinet 
for the modern meter department, ac- 
commodates one or two meters. 


eae SU ae 


COMPANY-CANTON OHIO 


Fo post-war 


YOUR 


ce 
arr PLANS 


undoubtedly are in formation now. 
For better results and lower costs 
Ilsco Products are indispensable. 
Learn the newest developments in 


ELECTRICAL CONNECTORS 


FABRICATED COPPER 
TUBE PARTS 


e ee 
Get our Catalog. Ask our Engineers to 
help in your problems. 
SSSSSCSSSSEeseseeseseaecssssees 
Please rush us 32-page 
illustrated catalog. 








when he was in business for himself. 
He has devoted most of his time dur- 
ing the last two years to working on 
the reclassification of accounts studies 
of the utility in conformance with a 
Federal Power Commission order re- 
quiring the company to make certain 
accounting changes in its books. 


> Don Atrorp has been appointed resi- 
dential sales manager of the Public 
Service Co. of Indiana to head the new 
program of load building through 
dealer cooperation. For years Mr. Al- 
ford has been in charge of the gas 
space heating sales program. 


> Licut.-Cot. ATHERTON THOMAS has 
been appointed assistant personnel di- 
rector of the Consolidated Edison Co., 
with the assignment of fitting Consoli- 
dated Edison employees discharged 
from military service into jobs with 
special consideration of their experi- 
ence, new skills and knowledge gained 
during the war. Colonel Thomas is 
expected to be released from the Army 
so that he can take up his duties with 
the company on November 1. He served 
as engineer of forecasts and statistics 
for the company before entering mili- 
tary service in 1942. 


> G. H. Situ, who resigned last July 
as general sales manager of the Edison 
General Electric Appliance Co., Chi- 
cago, has been named sales manager of 
the radio and phonograph division of the 
Magnavox Co., Fort Wayne, Ind. 


> James C. DeLonc, formerly advertis- 
ing director of the General Cable Corp., 
has been appointed director of adver- 
tising for Transcontinental & Western 
Air, Inc., with headquarters in Kansas 
City, Mo. 


> Joun F. Gitvican has been appointed 
advertising manager of Philco Corp. 
Mr. Gilligan joined Philco in 1922 and 
has served in important positions in the 
sales, advertising and order depart- 
ments. During the war emergency, he 
has been serving as manager of the 
priorities division. 


> P. C. Sowerssy, formerly assistant 
advertising manager for General Elec- 
tric’s lamp department at Nela Park, 
Cleveland, and more recently a member 
of the company’s Michigan District, De- 
troit, has been appointed to the position 
of sales promotion manager of the lamp 
department’s Midland sales district, 
Chicago. He succeeds Hucu Smiru, 
who recently left to serve as sales pro- 
motion manager for Research Institute 
of America, New York. 
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Westinghouse Announces 
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New Appointments § 
J. H. Jewell has been appointed man. * 
ager of the industry departments of the de 
Westinghouse Electric & Manufacturing de 
Co. He has been a member of the West. the 
inghouse organization since joining the 
company training course in 1920 as a - 
sales student. the 
Edward Laing, who has been cop. the 
nected with Westinghouse since 1936 as " 
sales promotion manager of the eastern 9” 
district with headquarters in New York. 
has been made division manager in the 
headquarters application data and train. 
ing department of the company in Pitts. 
burgh. Before joining Westinghouse, 
Mr. Laing had spent 12 years in the rj 
manufacturing, advertising agency and } *! 
technical publishing fields. Ing 
Harry A. Kinley, affiliated with the hea 
Westinghouse Lamp Division for 34] ™' 
years, has been appointed manager of | 
its district office at Detroit, Mich. Since the 
1940 he has been territorial representa. den 
tive for the Detroit district. bra 
C. C. Franck has been made manager fore 
of land turbine engineering in the steam | 
division of the company. Mr. Franck, § "" 
who fills a position made vacant by the 
recently announced promotion of C. B.§ Jc 
Campbell to manager of engineering, } 2¢¢! 
formerly was section engineer in charge | Koo 
of central station turbines. in V 
stoc 
$ in B 
>M. C. Carrot has been appointed | % ¥ 
general sales manager of the Royal} '% 
Electric Co., Inc., Pawtucket, R. I 
Mr. Carroll was formerly vice-presi- ® E. 
dent and sales manager of Chase-Shaw- J 50ut 
mut Co. Ang 
Ange 
> Georce M. Tripp, general superit- Mr, 
tendent of the B. C. Electric Railway § “lha 
Co. on Vancouver Island, has recently § °™ 
retired after completing 46 years’ con § *8 
tinuous service with the company on § “5 é 
Vancouver Island. Mr. Tripp’s firs Elect 
assignment on Vancouver Island date: 
back to 1898 when, as an electrical en > Lo 
gineer, he went to Victoria to super § With 
vise the installation of the first hydro ment 
electric units at the Goldstream get § Powe 
erating plant, then under construc Gener 
tion by the B. C. Electric Railway Go. § sty- 
When his work on behalf of the com § Mr, P 
tractors on the Goldstream project wa § !2. 1 
completed, he decided to remain there ford | 
and entered the employ of the B. © § que 
Electric Railway Co. At first he we he be 
placed in charge of the Goldstream Hlectr 
plant and subsequently became the § secret: 
company’s general ‘ superintendetl quent} 
with supervision over all electrical Domin 
mechanical work on Vancouver gd f 
land. Mr. Tripp initiated the pe §™Mnag 
liminary surveys which eventually Electri 
to the adoption by the company of the Do 
Jordan River hydroelectric de ‘ A 
e 
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ment. He supervised the undertaking 
fom the turning of the first sod to the 
yltimate installation of the fourth hy- 
dro electric unit, marking the maximum 
development of the Jordan River water. 
shed. He also was closely identified 
yith the erection and operation of the 
eatly steam plants; saw them serve 
their day and eventually give place to 
the modern steam-turbo generating 
plant, with its recently completed third 
wit of 8,000 kw. at Brentwood Bay. 


OBITUARY 


>Joun H. Goss, who recently retired 


as president of the Scovill Manufactur- | 
ing Co., Waterbury, Conn., died of a | 


heart attack on October 16 at his home | 
He was 72 years of age. | 


in that city. 
Mr. Goss, who became chairman of 
the board when he resigned as presi- 
dent and general manager, had cele- 
brated his fiftieth anniversary just be- 
fore his retirement. He was a past- 
president of the Connecticut Associa- 
tion of Manufacturers. 


>Joun D. McDona.p, aged 70, engi- | 
neer for many years with the West | 


Kootenay Power Co.; died at his home 
in Vancouver recently. Born in Wood- 
stock, Ontario, Mr. McDonald has lived 
in British Columbia 46 years, 42 years 
of which he was employed as an elec- 
trical engineer. 


> E. F. Warkins, manager of purchases, 
Southern California Edison Co., Los 
Angeles, died on October 1 at Los 
Angeles after several months’ illness. 
Mr, Watkins was: born 61 years ago in 
Alhambra and had been with the Edison 
company for 21 years, becoming man- 
ager of purchases in 1927. Mr. Watkins 
was a past-president of the Los Angeles 
Electric Club. 


>Louis W. Pratt, who was connected 
with the municipal engineering depart- 
ment of the Ontario Hydro-Electric 
Power Commission, died in the Toronto 
General Hospital on October 3 in his 
sxty-eighth year. Born in England, 
Mr, Pratt went to Canada at the age of 
12. He joined the staff of the Brant- 
ford Electric Light Co. in 1896, sub- 
sequently becoming manager. Then 
he became identified with the Federal 
Electric Construction Co., becoming 
secretary-treasurer in 1906. Subse- 
quently he entered the employ of the 
ominion Power & Transmission Co. 
aid from 1919 until 1931 was sales 
manager. At that time the Hydro- 
Electric Power Commission took over 
the Dominion Power. Mr. Pratt served 
chairman of the commercial section 
ofthe Canadian Electrical Association. 
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IN and OUT of TOUGH SPOTS 


no 
WHEEL 
spin! 
oy 
THORNTON 


Automatic Loching 
DIFFERENTIALS 





Trucks that must travel across fields, ditches 
. through deep sand, mud, snow and over 
ice need this Automatic DIFFERENTIAL. 


Spinning of one wheel, which normally stalls 
a vehicle, seldom occurs when this THORN- 
TON DIFFERENTIAL is installed . . . because 
both wheels must rotate when power is applied. 


For traction and action, investigate features 
and advantages. Send for full details today. 
Available with—Limitation Order Certificate L-158. 


THORNTON TANDEM COMPANY 


8777-F GRINNELL AVENUE e Plaza 9700 ® DETROIT 13, MICHIGAN 
Make Big Trucks Out of Little Ones with the THORNTON Four-Rear-Wheel DRIVE 
In U.S.: Sold by TRUCKSTELL DISTRIBUTORS in Canada: H. V. WELLES, LTD., Windsor, Ont. 
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Union Carbide Forms 
New Plastics Unit 


With the purpose of co-ordinating the 
technical knowledge, sales engineering, 
research, production and distribution 
methods for all plastics and resinous 
products, the Union Carbide & Carbon 
Corp. has organized a new plastics 
group. By the formation of this import- 
ant plastics group, the number of 
products groups into which the activities 
of the various units of the corporation 
are divided is increased from four to 
five. 

Bakelite Corp.. which has been a 
pioneer in the plastics industry, will 
carry on the integrated sales activities 
of the new plastics group. In addition 
to its present products, which include 
phenolic and urea resins and plastics, 
it will handle the sale of polyethylene 
resins which were originated and devel- 
oped by The Linde Air Products Co. 
and which have been and will continue 
to be manufactured by Carbide & Car- 
bon Chemicals Corp. Bakelite Corp. will 
also handle the sale of vinyl resins de- 
veloped and produced by Carbide & 
Carbon Chemicals Corp.; it will fabric- 
ate and sell extrusion, calendering, and 
molding compounds produced from 
Carbide & Carbon Chemicals Corp.’s 
vinyl resins plasticizers. stabilizers, etc. 
Bakelite Corp. will also handle the sale 
of chlorinated naphthalene compounds 
used for electrical insulation and other 
purposes, which were developed and are 
manufactured by the Halowax Products 
Division of Union and Carbon Corp. 


Noma Electric Forms Five 
Distribution Companies 


In a letter to stockholders,. Henri 
Sadacca, president of the Noma Electric 
Corp., stated that five companies already 
had been formed under the name of 
Noma Industries, Inc., in line with the 
company’s post-war plans to insure max- 
imum distribution. outlets for its 
products and those of its subsidiaries. 
The five companies have been formed 
under the laws of Illinois, California, 
Ohio, Pennsylvania and Missouri. They 
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are wholly-owned subsidiaries and will 
operate in their respective territories as 
branch warehouses and selling organ- 
izations, Mr. Sadacca said. 

Stockholders also were informed that 
the company’s wholly-owned subsidiary, 
the Ansonia Electrical Co., had exer- 
cised its option to purchase voting trust 
certificates representing 101.092 shares 
of common capital stock and 13,569 
shares of common capital stock of Tri- 
umph Explosives, Inc. 


High-Speed Studies 
Use Controlled Light 


How light, electronically controlled, 
can be used for split-second studies of 
high-speed rotating machinery was one 
of the demonstrations made by Donald 
P. Caverly, commercial engineer for Sy]- 





vania Electric Products, Inc. and author 
of “A Primer of Electronics” in an 
address recently delivered at a meeting 
of the International Association of Elec- 
trical Inspectors in the Consolidated 
Edison Auditorium in New York. 

Mr. Caverly used a strobotron tube 
to synchronize light flashes with the 
high-speed revolutions of a model air- 


plane propeller to demonstrate how 
movement may be “stopped” for study 
or for a photograph of actual opera. 
tion stresses. By simply turning a knoh 
the strobotron was made to flash so that 
the propeller appeared to be stationary, 
moving very slowly, or moving in the 
reverse direction. 

He also demonstrated how electrons 
are used in cathode ray tubes to pro. 
duce light according to exact patterns 
ranging from a simple line of dots to 
the complex patterns in a complete tele. 
vision image. These and other electronic 
devices are producing means for jm. 
proving industrial production and cop. 
trol and other things which will make 
for better living for people everywhere 
in the post-war era. 


G & W Electric Specialty 
Buys General Cable Line 


Low-tension accessory business of 
General Cable Corp., New York, has re. 
cently been purchased for cash by the 
G & W Electric Specialty Co., Chicago, 
according to an announcement on Oet. 
17 by George Edmonds, general man- 
ager of the Chicago firm. Product lines 
involved in the transaction include pot- 
heads, junction boxes, splicing kits and 
compound for 45-kv.“and lower service, 
it was stated. 

Negotiations were started earlier in 
the year but some little time has been 
used in deciding the best solution of 
the problems originally presented. Two 
things were to be accomplished, a 
cording to Mr. Edmonds: Genenl 
Cable wished to devote its efforts 
the manufacture of cable but wantel 
to assure customers of entirely ade 
quate accessory service. G & W @ 
nounces that there will be no chang 
in its fully independent position 
offering service to all accessory use 
and cable manufacturers on an it 
partial basis. 

In that situation any exchange @ 
stock shares or interlocked manage 
ment could not be used, hence the ult: 
mate arrangement under which G &V 
now will produce both their former and 
the new lines, emphasizing the bet 
features of each. Inventory, pattems 
and special manufacturing equipmell 
together with engineering files, etc. at 
being moved from Perth Amboy to the 
G & W Chicago factory. 

Dr. W. S. Brown, associated wil 
General Cable accessories for mil! 
years has joined the G & W engineem 
staff, it was stated. 

It is contemplated that production 
General Cable accessories will be 
under way at Chicago before the ® 
of the year, Mr. Edmonds stated. 
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’ Official U, S, Marine Corps Photo 


Gt Gout P-tédad Clb “ONT FRONT!” 


Victory depends upon materials—as well as men! —_ and individual—should have one! Assigning respon- 
To keep our American forces “closing in” overseas, _ sibilities is vital, too! Have you appointed enough 
you and every other manufacturer here at home  ‘“‘self-starters” to arrange rallies, competitive prog- 
must keep on making “Out Front’”” War Bond Quotas! _ ress boards and meeting schedules? Are personal 
pledge, order or authorization cards printed, and 
made out in the name of each worker? Planning 
for resolicitation near the end of the drive? Your 
State Payroll Chairman is ready now with a detailed 
Resolicitation Plan. And, have you contracted for 
yet—preferably returned  *Pace in all your regular advertising media to tell 
veterans? If so, have you the War Bond story? 


instructed them in sales pro: Your positive Yes to all points in this forward-to- 
cedure—and given each victory 8-Point Plan assures your plant meeting an 
the Treasury Booklet, Gef- “Out Front” Quota in the 6th War Loan—and speeds 
ting the Order? the day of unconditional surrender! 


This means action now on every point'in the fighting 
8-Point Plan to step up Payroll Deductions. For in- 
stance, have you a 6th War Loan Bond Committee, 
representing labor, management and other important 
groups in your company? Selected Team Captains 


How about War Bond quo- The Treasury Department acknowledges with 
tas? Each department— appreciation the publication of this message by 


ELECTRICAL WORLD 


This is an official U. S. Treasury advertisement—prepared under the auspices 
of Treasury Department and War Advertising Council. 
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Generator, Motor 
Orders Advance 18% 


New orders for motors and generators 
during the month of August rose 18 
percent over the July total, according 
to figures released by the National Elec- 
trical Manufacturers Association. The 
NEMA index advanced to 476 from 403 
in July. In August, 1943, the index stood 
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NEMA INDEX, value of orders received 


at 377, this year’s figure representing an 
increase of 26 percent over last year’s. 

Adjustment for cancellations reported 
up to December 31, 1943 is included in 
the 1943 indexes. No adjustment has 
been made for renegotiation of con- 
tracts. 

Single-phase, integral hp. motors have 
been added to the series beginning with 
the month of January, 1944. 


Changes Corporate Name 


Corporate name of the Black & 
Decker Electric Co., Kent, Ohio, has 
been changed to the Lamb Electric Co., 
according to R. J. Lamb, president. 
Officers of the present company have 
purchased all of the outstanding com- 
mon stock and the organization is no 
longer a subsidiary of the Black & 
Decker Co. of Maryland (ELectricat 
Wor p, September 30, page 134). 


Sheldon Service Moves 


Announcement has been made that 
the Sheldon Service Co. has moved from 
its Long Island City location to new 
headquarters at 652 Hudson Street, New 
York 14, N. Y. 
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Field Reports on Business 


Electrical business from military sources consists essentially of maintenance 
material in most sections of the country, but the West is still the scene of much 
major military construction. Demand for wiring supplies is high and consider. 
able activity in the lighting field is reported. 


PACIFIC COAST - 


Present industrial conditions on the Pa- 
cific Coast are typified by the Hendy marine 
turbine plant at Sunnydale near San Fran- 
cisco which, though considerably cut last 
spring, has received new government con- 
tracts which will employ its 5,000 men dur- 
ing 1945. Furthermore, the west is still the 
scene of much major military construction, 
at a time when electrical business from 
camps and fields in other parts of the na- 
tion is mainly maintenance material. The 
low bid for the naval supply depot near 
Stockton was $10,608,845; the $5,000,000 
depot near Los Angeles is now under con- 
struction; the $2,500,000 appropriation for 
March Field, Riverside, includes much 
lighting material for new runways; and a 
$1,639,631 group of new structures for Port 
Chicago is only part of a $20,000,000 
project. 

Orders include many scattered awards, 
averaging $35,000 for lighting airfields and 
airports; $1,392,535 for an American Bridge 
crane at Hunter’s Point; several carloads 
of poles sizes 40 to 55 feet for Burbank, 
Calif, many groups of switchboards for 
camp and field additions; $40,000 of bat- 
tery chargers and motor generator sets, 
$20,000 of oscillograph equipment for Uni- 
versity of California; a considerable ship- 
ment of turbine parts for Navy, and a sub- 
station and ground equipment for a CAA 
installation. 

Industrial developments are featured by 
United Air Lines order for 93 air trans- 
ports, costing $50,000,000, from Douglas 
Aircraft; and include the conversion of. a 
100 octane plant at Cheyenne to a black oil 
manufacturing installation; and an award 
of a 14,000-ton floating drydock to a 
Kaiser subsidiary. 


NEW ENGLAND 


Motor pumping units, precision timing 
apparatus, and special control apparatus 
required for conducting tests are among 
high priority electrical equipment items, 
demands for which are being pressed on 
manufacturers in this district. Backlogs 
still prevail and deliveries are far behind 
demands. Bidding on Navy supplies has 
slackened; a steady movement of wiring 
supplies to ship repair yards in this area 
continues where conversion of ships to hos- 
pital service is in progress. Distribution 
circuit materials are dominating among 
electrical purchases. Small motor sales are 
spotty. 

Haverhill (Mass.) Electric Light Co. will 
install ten 1000-lumen highway lights on 
Wall Street. Connecticut manufacturers are 
receiving encouraging orders for small elec- 
trical bench tools and small lots of wire 
and cable are moving at a steady pace. 
Recent awards received in this area include 
circuit breakers, Spencer Thermostat Co., 
Attleboro, Mass., General Radio radio sup- 
plies and parts, United Shoe Machinery 
Corp. repair machines, control apparatus 
(one lot of 4,650 canopy type toggle 
switches was sold by Arrow-Hart & Hege- 
man Electric Co., Hartford) and ten Inter- 
national Equipment Co. centrifuges. 

Last week bidding on Navy needs in- 
cluded small lots of wire and cable, elec- 
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tric bench tools which attracted the atten. 
tion of Connecticut companies, radio sup. 
plies and communication apparatus. Larger 
overseas deliveries are being earmarked 

manufacturers in this area. No let-down jg 
noted in the activity among manufacturers 
of communication and signalling apparatus, 
Installation of motors and charges in fae. 
tory lay-outs in the Greater. Boston area are 
in good number and forecast planning for 
reconversion to domestic production of 
supplies as soon as restrictions are released, 


NEW YORK 


Corporate bond issues offered to the pub. 
lic during the week ended . October 2) 
reached the highest total on record for a 
week’s activity—$346,450,000. Of this sum 
$292,000,000 represented three public utility 
companies and $54,450,000 three muni- 
cipalities. The feature of the week was the 
flotation and over subsription on the day of 
offering of $155,000,000 Commonwealth 

dison Co. bonds. 

Civil engineering construction in con- 
tinental United States totalled $20,812,000 
last week. This volume was 64 percent 
lower than in the preceding week, and 59 
percent below the corresponding 194 
week, Engineering News-Record reports, 
Private work was 18 percent lower than the 
preceding week and 40 percent under a 
year ago. Public construction declined 69 
percent and 62 percent, respectively, from 
the preceding week and last year. The 
week’s construction brought 1944 volume 
to $1,484,582,000 for the 42 weeks, a de 
crease of 44 percent from the $2,649,767,00 
reported in the corresponding 1943 period. 

Department store sales last week ad- 
vanced 23 percent over the corresponding 
period last year, according to estimates 
made. 


CHICAGO 


Chicago’s city council recently approved 
issuance’ of: a $3,000,000 bond issue to 
finance improvement and extension of the 
city’s electric street lighting system. Early 
estimates call for the purchase of 12,00 
new street lights. 

Cincinnati Gas & Electric Co. has 
ceived approval for and will soon start com 
struction on seven miles of double-circult, 
steel-tower transmission line, using 400,00 
cir. mil stranded copper conductor, to serve 
the Cincinnati barrier dam pumping station 
which is part of the Ohio River flood conttdl 
system there. The transmission project i§ 
scheduled for completion in January. 

Electrical Engineers Equipment Co. 
Melrose Park, Ill, has recently bee 
awarded a contract by the procuremetl 
division of the Treasury Department ft 
161-kv. oil circuit breakers and switches fat 
Park Dam power plant and Phoenix st 
station, Davis Dam Project. Chicago Trai 
former Corporation received a Navy of 
for “materials for starting compensators ® 
undisclosed identity and amount. In 
during the week ending October 12, sat 


65 Chicago area concerns received 68 ¥# | 


orders, totaling .approximately oe 
according io the Chicago Association 
Commerce report. Electrical equi 


orders represented a negligible portion”) 


this amount. 





stal 
pro 
gen 
in 
esti 
mat 


I 
plai 
clu 
cry: 
uni 
$1,/ 
equ 
and 
nex 

I 
Sta 
to 
equ 
con 
gan 
ing: 
$75 


N 
mol 
for 
pov 
boil 
gen 
Pro 
esti 
4704 
sult 

V 
of ] 
und 
shal 
Uni 

esti 
prox 
mec 
are | 
whe 
Port 
arch 
for | 


Gi 
plac’ 
and 
stear 
plac 
quire 
to ¥ 
a 60. 
Com 
press 
Van 
for ¢ 
whic 
Janu 
is es 
neeri 
Sout] 
sultir 

NE 
sidia: 
Co., 
insta! 
light 
for c 
story 


ELE 





Sales 
Opportunities 


LovistanA—New Orleans Public Service, . 
Inc., New Orleans, plans post-war expan- 
jon program at generating station, includ- 
ing installation of high-pressure boilers, 
turbine-generator and auxiliary equipment. 
Cost reported over $3,500,000. Also will 
make extensions in underground and over- 
head transmission and distribution lines at 
same time, with additional power sub- 
station facilities. At a later date company 
proposes to construct a new steam-electric 
generating station for increased service 
in city and suburban areas, with an initial 
estimated expenditure reported to approxi- 


mate $10,000,000. 


PENNSYLVANIA—Pennzoil Co., Oil City, 
plans expansion in oil refining plant, in- 
cluding new solvent dewaxing and wax re- 
crystallization works, comprising several 
units. Entire project will cost about 
$1,400,000, with machinery and electrical 
equipment. Project has a priority rating 
and work is scheduled for completion early 
next spring. 


InpIANA—Board of Trustees, Indiana 
State Sanitarium, Rockville, plans addition 
to power plant and installation of new 
equipment. Project will be carried out in 
connection with a post-war expansion pro- 
gam at institution, including two new build- 
ings, with total estimated cost about 


$750,000. 


NepraskA—Board of Public Works, Fre- 
mont, has been authorized to call for bids 
for extensions in municipal steam-electric 
power plant, including purchase of new 
boiler and accessories, 2,500-kw. turbine- 
generator unit and auxiliary equipment. 
Project has secured a priority rating. Cost 
estimated about $428,700. Black & Veatch, 
4706 Broadway, Kansas City, Mo., are con- 
sulting engineers. 
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Wyominc—Bureau of Mines, Department 
of Interior, Washington, D. C., has plans 
under way for new three and four-story 
shale laboratory, about 175 x 200 ft., at 
University of Wyoming, Laramie. Cost 
estimated about $680,000, of which ap- 
proximately $200,000 will be expended for 
mechanical and electrical equipment. Plans 
are scheduled for completion in December, 
when bids will be asked. Frederic H. 
Porter, 2118 Central Ave., Cheyenne, is 
architect. H. P. Rue is contracting officer 
for Bureau at Laramie. 


Grorcia—Georgia Power Co., Atlanta, is 
Placing contracts for construction work 
and primary equipment for addition to 


| i New York—the city of skyscrapers . . . 
steam-electric generating station, and will al Hey teeming traffic . . . busy thoroughfares 
place orders for auxiliary equipment re- La . .. millions of pedestrians—requires 


quired at early date. Award has been made . . : : 
to Westinghouse Electric & Mfg. Co., for the highest quality street lighting. And 


a 60,000-kw. turbine-generator unit, and to | thousands upon thousands of SLATER 
Combustion Engineering Co. for high- | ee Street Lighting Lamps are faithfully 
yssure boiler. Contract has been let to ae providing efficient, dependable service 


Van Winkle & Co., Norris Bldg., A 
L ® g., Atlanta, , 
for erection of steel frame superstructure, throughout the city. Because New York 


Which is scheduled for completion next f / / : recognizes SLATER’S specialized manu- 
January. Project has a priority rating and f = facture . . . long years of research, and 
1s estimated to cost over $4,000,000. Engi- | built-in quality. Try SLATER Lamps 


neering department of Commonwealth & 4 ; 1 
Southern Corp., Birmingham, Ala., is con- in your city. Catalog upon request. 


sulting engineer. 


oe yak -Hudaon-Varick Corp., sub- a 

“idiary of Tishman Realty & Construction a 

Co., 136 East 57th St.. New York, plans LATER LECTRIC G. Us 
hae of a central power station for MANUFACTURERS OF STREET LIGHTING LAMPS AND ELECTRONIC TUBES 

ght and power service, and boiler plant 

a central-heating installation in new 13- pallial: Fl ld th 

‘tory industrial building on local site. 
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NEWARK 15 DELAWARE 


TEST INSULATION 
THE MODERN WAY 


... WITH A 
MODEL B-5 


NEW BATTERY-VIBRATOR TYPE 


No more tiresome cranking of a hand-driven 
generator. Entirely self-contained. Steady 
test potential of 500 volts D.C. available 
at the touch of a switch. Direct reading in 
‘insulation resistance. Various new models 
and ranges. 
Write or phone for Bulletin 430 


lat te ee 
é 
COMPANY, INC. 


27 PARK PLACE as ae a0). oe ae | 


Structure will total 2,500,000 sq. ft. of floor 
space and will be carried out as a post-war 
project. Cost estimated about $6,000,000. 
Victor Mayper, 110 West 40th St, New 
York, is consulting engineer.. 


Texas—Celanese Corp. of America, Inc., 
Bishop, plans addition to local chemical 
works for production of butadiene, an in- 
gredient of synthetic rubber, comprising 
several one and multi-story structures, 
towers and other units, equipped for large 
output. Cost reported in excess of $2,- 
500,000, with machinery and electrical 
equipment. Project will have a priority 
rating and will be placed under way soon. 
Gulf Plant Construction Co., Second Na- 
tional Bank Bldg., Houston, is engineer and 
will supervise construction. Main offices of 
company are at 180 Madison Ave., New 
York, N. Y. 


Wasuincton—Bonneville Power Admin- 
istration, Department of Interior, 811 N. E. 
Oregon St., Portland, Ore., plans new steel 
frame control station and oil house at 
switching station. Contract for structural 
steel framing will be awarded soon. 


NeprasKA—Nebraska Power Co., Omaha, 
has secured permission for extensions in 
transmission lines in parts of three counties, 
and work is scheduled to be placed under 
way at early date. 


Missourti—Municipal Utilities Depart- 
ment, Slater, plans expansion and improve- 
ments in municipal power plant as a post- 
war project, with installation of equipment. 


Estimates of cost will be made soon. Also* 


plans installation of motor-driven pumping 
machinery, with controls and accessories in 
connection with proposed extensions in 
water system, similarly as a post-war de- 
velopment. R. R. Howard is city engineer. 


Oxn1o—Department of Light and Power, 
Cleveland, plans new one-story main- 
tenance and repair shop at yard, to be car- 
ried out as a post-war project. Cost re- 
ported over $300,000, with equipment. 
Herman Kregelius, City Hall, city archi- 
tect, will prepare plans. 


NesraAsKa—Dean Sack, president. York 
State Bank, York, is at head of project to 
construct new food-processing and refriger- 
ating plant on local site; to be three-story 
and basement, 75 x 105 ft., with one-story 
section, 108 x.156 ft. Cost reported about 
$250,000, with.mechanical and electrical 
equipment. A priority rating has been se- 
cured and bids are scheduled to be asked 
soon. Alfred Benberg, New York Life 
Bldg., Kansas City, Mo., is, architect in 
charge. 


Wasuincton — Todd-Pacific Shipyards, 
Tne., 2400 llth Ave. S.W., Seattle. nlans 
installation’ of transformers, switchgear 
and auxiliary electrical equipment in con- 
nection ‘with extensions and improvements 
in shipbuilding plant. Cost estimated about 
$206,800. A. priority rating has been 
granted and ‘work will be carried out at 
early date. 


LovuistanA—Board of Alderman, Winn- 
field, has authorized a special election, 
November 21, to vote bonds for $260,000, 
for a proposed municipal light and power 
plant, and certain improvements in water- 
works. J. M. Fourmy, Hammond, is con- 
sulting engineer. 


Missouri—Southwest Electric Coopera- 
tive, Bolivar, is having surveys and plans 
made by Frank Horton & Co., Lamar, con- 
sulting engineers, for extensions in rural 
electric system in parts of five counties, 
totaling about 143 miles, with service con- 
nections and other operating facilities. 
Work is scheduled to begin soon. 


@ Advertising men agree 
—the list is more than half 
the story. 


McGrow-Hill Mailing 
Lists, used by leading manu- 
focturers and industrial serv- 
ice organizations, direct 
your advertising and sales 
promotional efforts to key 
purchasing power. They 
offer thorough horizontal 
and verticol coverage of 
major markets, including 
new personnel and plants. 
Selections may be made to 
fit your own special require- 
ments. 


New names are added 
to every -McGraw-Hill list 
daily. List revisions are 
made on a twenty-four hour 
basis. “And al/ names are 
guaranteed accurate within 
two per cent. 


In view of present day 
difficulties in maintaining 
your own mailing lists, this 
efficient personalized service 
is particularly important in 
securing the comprehensive 
market coverage you need 


and want. Ask for more 


detailed information today. 
You'll probably be surprised 
at the low over-all cost and 
the tested effectiveness of 
these hand-picked selections. 


WAE 
Mc GRAW-HILL 


DIRECT MAIL LIST SERVICE 
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What Makes A 
Mailing Click? 


McGraw-Hill Publishing Co., ln 
DIRECT MAIL DIVISION 
330 WEST 42nd ST. 
NEW YORK 18, N.Y. 
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Now Available on | Recent Rate Changes 


SMALL MONTHLY 
PAYMENTS 


STANDARD 
HANDBOOK 
for 
ELECTRICAL 
ENGINEERS 





Archer E. Knowlton, 
Editor-in-Chief 


Associate Editor for 
Engineering, 
Electrical World 


7th Edition, 2303 
pages, 6x9, 1700 illus- 
trations, 600 tables, 

$8.00 


Now you can start using the Standard Hand- 
book for Electrical Engineers at once—paying 
in small monthly installments while you use it. 
No strings to the offer—no mark-up to cover in- 
stalment charges—no difference in quality of 
the book. _Just a@ special offer to urge action. 
This book is the great standard reference work 
of all in the electrical engineering profession 
or whose work in industry or engineering 
touches on this field. Its 2303 pages present a 
handy-reference compilation of practical, usable 
data from all fields of electrical engineering 
Practice, plus the most frequently required fun- 
damental theory, units, and systems of meas- 
urement, made dependable by the work of 
more than 100 engineers, scientists, teachers, 
and other authorities. 


Thousands of useful facts in these 


26 BIG SECTIONS 


Units and Conversion Power Distribution 


Factors Wiring Desiqn—Com- 
Electric and Magnetic mercial and Indus- 
Circuits trial Buildings 
Measurements Illumination 
Properties of Mate- Industrial Power Ap- 
tials plications 


Circuit Elements Electric Heating and 


Transformers, Regu- Welding 

lators and Reactors Electricity in Trans- 
Alternating - current portation 

Generators and Mo- Electrochemistry and 
tors Electrometallurgy 
Direct-current Gener- Batteries 

ators and Motors Wire Telephony and 
Rectifiers and Con- Telegraphy 

verters Electronics and Elec- 
Prime Movers tron Tubes 
Power Plant Eco- Radio and Carrier 
nomics Communication 
Power System Elec- Codes and Standard 
trical Equipment Practices 

ower Transmission Electrophysics 


McGraw-Hill Examination Coupon 
Peesececeenccngeuccssescasusscuscecssescncecsanssasseny 


McGRAW-HILL BOOK CO., INC. 
330 W. 42nd St., New York 18, N. Y. 
Send me the Standard Handbook for Electrical 
neers, for 10 days’ examination. If satisfactory, 
I will send you $2.00 in 10 days, and $3.00 a 
month, until $8.00 has been paid. Otherwise, I will 
return the book postpaid. (Postage paid on orders 
accompanied by remittance of first installment.) 
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e 


fompany eeeschachensdt eb ata cdkieatas W. 10-28-44 
ks sent on approval in the United States only.) 
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SOUTHWESTERN Pustic Service Co. has 
announced substantial savings for resi- 
dential and commercial electric energy 
users in the Pecos Valley. H. E. Samson, 
district manager of the company in Roswell, 
N. M., stated that a reduction in rates, to 


‘become effective immediately, would effect 


savings to users in the amount of approxi- 
mately $42,500 annually. Roswell, one of 
the eight towns where reductions are ap- 
plicable, will be the greatest beneficiary of 
the reduction. Other towns where the re- 
duction applies are Carlsbad, Artesia, Dex- 
ter, Espuella, Hagerman, Lake Arthur and 
Loving. The new rates have been approved 
by the state Public Service Commission. For 
residences, the new schedule is 514 cents 
per kilowatt-hour for the first 35 kw.-hr.; 
4 cents per kilowatt hour for the next 65 
kilowatt-hours; 214 cents per kilowatt-hour 
for the next 50 kw.-hr. and 2 cents per kilo- 
watt-hour for all over 150 kw.-hr. For com- 
mercial lighting, the new rate is 544 cents 
per kilowatt-hour for the first 100 kw.-hr.; 
4 cents for the next 400 kw.-hr.; 3 cents 
for the next 1,000 kw.-hr. and 2 cents per 
kilowatt-hour for all over 1.500 kw.-hr. 


—— + 
InpDIANA GENERAL Service Co., Marion, 
Ind., has made an agreement with the state 
Public Service Commission under the terms 
of which cities which are customers of the 
utility will save approximately $50,000 an- 
nually in rate charges. The cities include 
Muncie, Marion, Elwood and Hartford City. 
The reductions apply to service in public 
buildings and municival street lighting. The 
new rates became effective October 16. 


ArKansas Power & Licut Co.’s contract 
with North Little Rock, reducing by 13 per- 
cent the rate for electricity purchased by 
the municipality, has been ratified by the 
city council. The contract is retroactive to 
October 1, 1943, and will be effective 
through October 1, 1953, when it will be 
automatically extended for one-year periods 
until ended by written notice from. one of 
the parties. 


Frorma Power Corp.’s rate schedule, 
providing for the sale and delivery of elec- 
tric energy to the city of Quincy for resale, 
has been suspended by the Federal Power 
Commission. Hearing has been set for No- 
vember 15 in Washington, D. C. The order 
stated that the schedule filed by the com- 
pany in July to supersede the one now in 
effect may result in “excessive rates or 
charges to the city of Quincy; may place an 
undue burden upon ultimate consumers of 
electric energy; may be discriminatory; and 
will result in increased rates or charges 
which have not been shown to be justified.” 
The changes would result in an annual in- 
crease in charges of $13,965, or 20.5 percent. 
The order stated that at the hearing the 
burden of proof to show that the proposed 
increased rates are just and reasonable shall 
be upon the Florida Power Corp. The com- 
mission’s order suspended the proposed 
rate schedule until January 15, 1945, and 
provided that the present wholesale rates 
shall continue in effect. 


Consumers Pusric Power District, 
Lincoln, Nebr., has announced rate reduc- 
tions, effective on meter readings Septem- 
ber 5, actually accruing to the customer as 
of August 5. It is reckoned over the state- 
wide system at a 10 percent average and is 
a saving to Lincoln patrons of the district 
reckoned at $110,000 annually. This, 
coupled with the citv plant’s recent 10 per- 


cent reduction, $32.000 saved to its con- - 


sumers annually, makes a total saving to 
customers of both systems of $142,000 per 
year. 








MATTHEWS 
SECONDARY CUTOUTS. 


Rating: 
100 Amperes 250 Volts 
Rupturing Capacity 
5000 Amperes 


f= 











You can fuse them 
with any make of 

standard primary 
fuse links. 


They indicate 
outages. 


< 





For isolating service entrance 
faults; for protecting banked 
transformer secondaries; 
or for protecting transformers 
from secondary faults, 
Matthews Secondary Cutouts 
have proved themselves very 
efficient and low-in-cost 
for many years. 





Send for Bulletin 101-A. 


W. N. MATTHEWS | 
CORPORATION | 
ST. LOUIS, U. S. A. 























































































PROFESSIONAL SERVICES 


FORD, BACON & DAVIS, Inc. 


ENGINEERS 


DZSIGN « CONSTRUCTION 
VALUATIONS e REPORTS 
New York—Philadelphia—Washington—Chicago 












DANIEL W.: MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 


Hydro-Electric Development, Dams, Water Supsh 
Flood Control, Engineering Problems relat 7 
Water Rights and Water Power Law. 


New York City, 50 Church St. 


BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Cost Control Systems. 


11 Park Place, New York City 
36 State Street, Albany, N. Y. 











































FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


35 East Wacker Drive Chicago, Ill. 








ARTHUR L. MULLERGREN 


Engineering-Management 
Public Utilities—Natural Gas 


Kansas City, Mo. 







BLACK & VEATCH 


Consulting Engineers 


Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 


4706 Broadway, Kansas City, Mo. 



































GILBERT ASSOCIATES, Inc. 


Engineers and Consultants 
DESIGN, CONSTRUCT, OPERATE & MAINTAIN 
INDUSTRIALS AND PUBLIC UTILITIES 
Reports _¢ Rates ¢ Labor relations « Safety « 
Purchasing ¢ Costs ¢ Laboratory 


61 Broadway National Press Bldg. 
New York Reading, Pa Washington, D. C. 


E. J. CHENEY AND CO. 
ENGINEERS AND CONSULTANTS 


Economic and Business Surveys 
Valuations and Reports 
Rate and Rate Case Analyses 


61 Broadway New York 


PUBLIC UTILITY ENGINEER 
& SERVICE CORPORATION 


Consulting Engineers 
Design Operation 


Steam—Hydraulic—Gas 3 
231 S. La Salle St, Chicago 4, Ii 























































































HUGH L. COOPER & CO. INC. FREDERIC R, HARRIS, INC. Recording & Statistical Corp, | ¥i 
General Hydraulic Engineering, including the ENGINEERS CONSTRUCTORS BILL ANALYSIS—CONSUMPTION | “ a 

design, financing, construction and management STUDIES i 
of hydro-electric power plants, nee cake. THE ONE-STEP METHOD a 
+ Bill Frequency Analyzer seo 
30 Rockefeller Plaza New York eas cuhas eet oe otis re =— 
$: 
Nex 
DAY & ZIMMERMANN, Inc. HAUG & DRUM SANDERSON & PORTER |f A 
ENGINEERS RESEARCH LABORATORY Engineers and Constructors VA 

ELECTRICAL CONSULTING ENGINEERS 


Design - Construction - Management 
Investigations and Reports 


for the 
FINANCING—REORGANIZATION— 
DESIGN—CONSTRUCTION— 


of 
INDUSTRIAL and PUBLIC UTILITIES 
Chicago New York San Francis 


Electronics - Industrial Controls - Street Lighting 
Generation - Transmission - Distribution 


255 Hazel Ave. Glencoe, IIl. 
(A Chicago Suburb) 


a PHILADELPHIA 
NEW YORK Packard Building CHICAGO 





DOBLE ENGINEERING COMPANY HENKELS & McCOY 


Electrical Insulation Engineers 
Field Testing and Maintenance of High Tension 
Insulation, Special Troblems in Electrical Com- 
munications. 
Office and ees: Medford Hillside, 
Boston, Mass. 
Branch Office: 20 N. Wacker Dr. Chicago, Ill. Philadelphia, Pa. 


SARGENT & LUNDY . 


ENGINEERS 
140 South Dearborn St. 
Chicago, IIl. 


(Electric & Telephone Line Construction Oo.) 


Wood pole transmission lines 
Electric Distribution and maintenance 





Ebasco Services Incorporated HOOSIER ENGINEERING STONE & WEBSTER 
Industrial Division COMPANY ENGINEERING CORPORATION 


Design and Construction Erecting Engineers Design and Construction 
Financial and Operating Consultation 


Investigations and Reports 


1° . ° Reports ¢ Examinations « Appraisals 
Transmission Lines, Substations Consulting Engincortiar 


SS 2, oo BOSTON * NEW YORK + CHICAGO + HOUSTON 
27 South LaSalle Street, Chicago, Ill. yes 
P 136 Liberty St., New York. PITTSBURGH ¢ SAN FRANCISCO ¢ LOS ANGELES 


Consulting Engineering 
Two Rector Street New York 











ELECTRICAL TESTING 
LABORATORIES INC. 


Field and Laboratory Tests 
Electrical @ Mechanical ®* Physical 
















WELSBACH ENGINEERING AND 
MANAGEMENT CORPORATION 


Engineering - Electrical Construction = 
Management - Electric and Gas Street 











WILLIAM S. LEFFLER 


succeeding 
CHARLES F. LACOMBE—WILLIAM §, LEFFLER 
Engineers—Economists 
RATE RESEARCH FOR SALES RESEARCH 





















hemica 
INSPECTION yore e RESEARCH POST-WAR PLANNING Lighting Maintenance 
CERTIFICATION Cost Analysis Rate Cases 1500 Walnut Street Philadelphia 2, P& 





2 Fast End Avenue at 79th St., New York 21, N.Y. Noroton, Connecticut . 












THE J. G. WHITE 
ENGINEERING CORPORATE 


Engineers — Constructors 


H. F. FERGUSON INC. 


Consulting Electrical Engineer 
Expert advice on location and purchase of right of 


CHAS. T. MAIN, 


Engineers 
Boston, Mass. 


Electric, Steam and Hydraulic Projects. 
Investigations, Reports, Designs and 
Appraisals. 













way. 
Industrial plant layouts & surveys. Rate com- 
parisons. 


288 Alameda Avenue Youngstown, Ohio 






New York, N. Y. 










WHITMAN, REQUARDT 
AND ASSOCIATES 


ENGINEERS — CONSULTANTS : 
Power Plants — Industrial Plants 

Steam and Electric Distribution Syste™ 
isals EL} 







ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


i Rural Lines—Transmission Lines 
Fire Alarms—Telephone Lines 












J. H. MANNING & COMPANY 


ENGINEERING 
SERVICES 


120 Broadway, New York 



















Waterworks and Sewerage 
Reports—Plans—Supervision—A ppral 
1304 St. Paul Street Baltimore 2 





j 


| 48 Griswold St. Binghamton, N. Y. 








ACME BIAS TAPES 


ore made of high grade cotton fabric treated 
with special varnishes from Acme’s own varn- 
ish plant. They have great tensile strength 


and flexibility and may be streiched snugly | 


into all corners and crevices, making a me- 
chanically smooth and electrically efficient 
sal. Offered in bias or straight tapes or 
tolls up to 36° wide, yellow or black. Samples 
if requested. Address The Acme Wire Co., 
New Haven, Conn. 


Acme Wire Products 


VARNISHED INSULATIONS — MAGNET WIRE 
SSS owns Oo 


Slack Quickly 
and 


Safely Taken up! 


No. 324 Simplex Wire Ten- 
sioning Jack. 2-tons capac- 
ity. 20'/4"" take-up with 
every grip. Weighs 
only 13 Ibs. 


One man readily and safely pulls 
overhead and underground cables, 
or takes up the slack in guy, trol- 
ley and transport wires. Quickly 
hitched, using standard wire grips 
and slings. Exerts a powerful 
straight line pull. Lever has safety 
clip—cannot fall out. 


SCREW - HYDRAULIC © 
Jacks 


Templeton, Kenly & Co. 
Chicago (44), Illinois 


Better, Safer Jacks Since 1899 


LEVER 


| 





REA Funds Allotted 
for Rural Projects 


The Rural Electrification Administra- 
tion has recently made loan allotments 
totaling $2,212,000 to 20 rural coopera- 
tives in 14 states. This brings total 
REA allotments to $510,409,301, the 
current fiscal year’s operations amount- 
ing to $11,529,500. 

Unless otherwise noted, the loans 
listed below will be used mainly for the 
extension of ‘electric service to farms 
located near existing lines. 


ALABAMA—Pioneer Electric Cooperative, 
Inc., Greenville. $60.000. for service ex- 
tensions, substation installation and neces- 
sary tie-line. 

Cotorapo—Highline Electric Assn., Hol- 
yoke, $420,000. for service extensions, con- 
struction of line and a substation. 

FLorma—Central Florida Electric Co- 
operative, Inc.. Chiefland. $25,000. 

Georcia—Little Ocmulgee Electric Mem- 
bership Corp.. Alamo, $25,000. 

Itt1no1s—Southern IUlinois Electric Co- 
operative, Dongola, $50,000. 

TIowa—Hardin County Rural Electric Co- 
operative, Iowa Falls, $60,000. 

Missourt—Barton County Electric Coop- 
erative, Lamar, $75,000; Pemiscot-Dunklin 
Electric Cooperative, Havti, $65,000. 

NEBRASKA—Southern Nebraska Rural 
Public Power District, Grand Island, $50,- 
000, for connections and necessary line 
changes. 

Outo—Inter-Countv Rural Electric Co- 
operative. Inc., Hillsboro, $50,000; South 
Central Rural Electric Cooperative, Inc., 
Lancaster, $910.000. 

Ox.taHoma—Northfork Electric Coopera- 
tive, Inc., Sayre. $85.000. 

TENNESSEE—Forked Deer Electric Coop- 


erative, Inc., Halls, $25,000. 


Trexas—Jasper-Newton Electric Coopera- 
tive, Inc., Kirbyville, $125,000, for exten- 
sions, substation equipment and _ tie-line; 
Belfalls Electric Cooperative, Inc., Rosebud, 
$30.000: Mart Refrigeration Cooperative, 
Inc., Mart, $30,000, for refrigerated locker 
‘plant: Limestone Refrigeration Cooperative, 
Inc., Groesbeck, $28,000, for refrigerated 
locker plant; DeWitt County Electric Co- 
operative, Inc., Cuero, $25,000. 

Vircinta—Mountain Refrigeration Coop- 
erative, Inc.. Hot Springs, $9,000, for com- 
pletion of refrigerated locker plant. 

Wisconsin—Lafayette Electric Coopera- 
tive, Darlington, $65,000. 


TA 


ANTI-CORROSIVE PAINTS 


favored for 
OU ses Ua bas brs P aed 
and 
DISTRIBUTION DEPARTMENTS 
Evi eean ries 


a oe ae 
NORTH ARLINGTON N j 


ELECTRICAL WORLD © October 28. 1944 


at an, a. 


; ‘ be > 


50-H AND 100-H 
MATTHEWS FUSE LINKS 


CRIMPED 


LEAD COATED 


COPPER 
CABLE 


These SS 
better primary 
cut-out fuse links 
are assembled by crimp- 
ing, (not soldering), which 
assures greater strength 
and permits greater fuse 
co-ordination accuracy. 
Flexible copper cable is 
lead coated for greater re- 
sistance to corrosion. Fus- 
ible elements protected by 
horn fibre tubes. The Se- 
ries 50-H Fuse Links are 
equipped with ¥% inch di- 
ameter cupped fuse heads, 
while the Series 100-H 
up to 50 amperes inclu- 
sive have in addition, 34 
inch diameter removable 
cupped washers. On the 
sizes. above 50 amperes, 
34 inch cupped fuse heads 
are furnished. F 
Packed in individual pa- 
per tubes, 25 to a tele- 
scoping container. 
Millions of these links 
have been purchased since 
they were developed in 
1936. 


Ask for Bulletin 533 for 
complete details. 


W. N. MATTHEWS 


CORPORATION 


ST. LOUIS, 
U.S.A. 
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G) SEARCHLIGHT SECTION @ 


” VVVEDD ee oeneceneeneenenoseosensnsecnsceeroneess”, 


ELECTRICAL 
DESIGN 
ENGINEER 


A graduate electrical engineer, 
30 to 40 years of age, possessing 
supervisory ability, experienced in 
the design, layout, and specifica- 
tion of electrical equipment for 
chemical manufacturing plants. 


Applicant should be well 
grounded in the fundamentals of 
electrical theory and have a work- 
ing knowledge of practical electri- 
cal problems. 


Give full experience, education, 
age, present salary and salary ex- 
pected. Enclose snapshot. 


It will be necessary to observe 
the rules and regulations of the 
War Manpower Commission. 


UDEOCNOSORUOERORUOEDSDORDeDOONDaSeEAReeAaDNeneRnoREeRDeeoeeeesenaneenonccaneceeenseseaesccaeceenneneccsccesoscsscsonenceneneancesoesconcanensnscencesascessunensaasagogsegs.” 


Location — Wilmington, Dela- 
ware. 


Postwar opportunity. 


E.1.duPontde Nemours &Co. 


Personnel Division 
Wilmington 98, Delaware 


Sitti 


WANTED 


DEVELOPMENT 
ENGINEER 


For the development and manu- 
facture of stainless steel and 
alloy steel welding electrodes 
and coatings. Chemical and 
metallurgical background pre- 
ferred. Position has excellent 
postwar possibilities as this 
man is to understudy our only 
engineer who is in this activity. 
Address 


P-755, Electrical World 
330 W. 42nd St., New York 18, N. Y. 
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WANTED 
industrial Instrument Mechanics 


For new Aviation Gasoline Plant. Experi- 
enced in repair and adjustment of flow 
controllers, temperature and pressure 
regulators, etc. Company has A-l-A em- 
ployment priority. Essentially a peace- 
time industry having furnished full time 
employment for past 20 years. Location, 
east-central United States. Allowance for 
moving expenses. In reply give detailed 
outline of previous experience, education, 
draft status, and required earnings for 
48-hour work week. Reply 


P-746, Electrical World 
520 N. Michigan Ave., Chicago 11, Il. 


AOseeeEEensceneesrensEeneneEES ED SRESUSORSEEDeceTeNSRONEODENSeeteseEeDeReseesEDecteeeeE: 
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POSITIONS VACANT 


PRODUCTION ENGINEER — fractional h.p. 
electric motors. Should have specialty back- 
ground in single phase motors, having devoted 
major effort to efficient mass production. Line 
will have limited size range. Engineering de- 
sign experience desirable for development of 
motors for tooling and production. Permanent 
connection with outstanding Southern Cali- 
fornia manufacturer entering household ap- 
Pliance field. Send detail of experience and 
personal qualifications to A.W.A., Box 68, Sta- 
tion K, Los Angeles, California. 
Sincienianinsenstneiiocstinlientie teagiecetiestns ecsiniehlinegras tinal doataiariaeitiainaangtinaisiaintonnanidy 


POWER STATION operator experienced in 

maintenance heavy hydraulic equipment, 
especially reaction turbines, required by Public 
Utility in Brazil. Should be capable taking 
charge of operation large modern hydro electric 
plant. Location healthy. Give complete resume 
experience, references, marital status and sal- 
ary expected. P-763, Electrical World, 330 W. 
42nd St., New York 18, N. Y. 


ELECTRICAL ENGINEER wanted. One of 

Connecticut’s oldest and largest manufac- 
turers wants engineer experienced in design and 
manufacture of electrical instruments and con- 
trol devices for industrial and household ap- 
plications. Very desirable permanent position 
with extremely interesting present and postwar 
prospects. Salary from $7,200 to $10,000 accord- 
ing to capability. Write giving age, educational 
background, experience, references, salary re- 
quired, when available. Replies will be held in 
strict confidence. P-761, Electrical World, 330 
W. 42nd St., New York 18, N. Y. 


WANTED—EXPERIENCED lineman—perma- 

nent—town 5000 population—location, Massa- 
chusetts. State age—married—single—weight 
—reference. P-762, Electrical World, 330 W. 
42nd St., New York 18, N. Y. 


EMPLOYMENT SERVICE 


SALARIED POSITIONS — This advertising 

service of 34 years recognized standing ne- 
gotiates for high salaried supervisory tech- 
nical and executive positions. Procedure will 
be individualized to your personal 
ments and will 


require- 
not conflict with Manpower 
Commission’s. Retaining fee protected by re- 
fund provision. Identity covered and present 
position protected. Send for details. R. W. 
Bixby, Inc., 262 Delward Bldg., Buffalo 2, N. Y. 


WANTED 


EXECUTIVE ENGINEERING 
ASSISTANT 


Large midwest electric utility wants 
graduate engineer about 30 to 35 for 
work in the fields of rates, rate regula- 
tion, cost of service allocations, depre- 
ciation studies, etc. 


Specific experience in any of the fields 
will be helpful. Familiarity with elec- 
tric utility property, a keen analytical 
mind, efficient job organization habits 
and a better than average ability in 
clear and effective expression are 
essential. 


The position is a permanent staff posi- 
tion and offers excellent opportunity to 
a young engineer with ability and 
initiative. 

P-759, Electrical World 
520 North Michigan Ave., Chicago 11, Il. 


Vena 
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POSITIONS WANTED 


ASSISTANT TO executive, E.E., eighteen y, 
experience in Public Utility operation, 
design and analyses, depreciation gt 
regulatory problems. Now employed, Cireum. 
stances dictate change desirable. Salary $5.9 
minimum. Interview solicited. PW-758, Big. 
trical World, 330 W. 42nd St., New York ig 


on 
ENGINEER—Mechanical electrical experiengeg 

in design, construction, operation including 
generation, transmission, distribution and jp. 
dustrial plants. Also planning and develop. 
ment work. Presently employed—desgire 
change. PW-764, Electrical World, 520 'N, Mich. 
igan Ave., Chicago 11, Ill. - 


a 
ELECTRICAL SUPT. 25 years experience: jj. 

stallion, operation, and maintenance of 
electrical equipment. Accounting, estimating 
ete. Some knowledge of electronics, 
position with utility or manufacturer, Pay 
draft age. Good health. Thirty days notice 
preferred. PW-765, Electrical World, §29 y. 
Michigan Ave., Chicago 11, Il. 


— os a. ae 
MAN FORTY years of age with eighteen years 
Public Utilities experience wants offer, By. 
perienced in all kind of line work, city distriy. 
tion systems, sub-stations, transformers, auto. 
matic controls, testing and installing all king 
of meters and instruments. Two years ¢om. 
mercial electrical experience in large plants, 
Also supervisory experience. High school edy. 
cation. short course in electrical engineering, 
Have been in war work, available with short 
notice, offer must be of a permanent nature. 
Best of references, complete details of e.- 
perience on request. PW-766, Electrical World, 
520 N. Michigan Ave., Chicago 11, Ill. 


SALESMAN WANTED 


ee ed 
WANTED—SALESMAN who has experience on 

transformer sales and repairs, covering New 
England, New York State and Pennsylvania 
We want a high type man who has had engi- 
neering experience on transformers and power 
apparatus. SW-751, Electrical World, 330 W, 
42nd St., New York 18, N. Y. 


NOnenevenenenseenoesceccecsecececcensneacenecenecssoeccnesectueensccconsecesen 


SALES MANAGER 


for plant manufacturing large and small trant- 
formers. Must be an experienced salesman with’ 
some experience in the contro! of salesmen and 
*agents and capable of handling corres 

with sales staff. Traveling required. 5 


SW-760, Electrical World 
330 West 42nd St., New York 18, N. Y. 


TAueeneevesseenessnseesueneunencsngucennsensnuersneneverseeneneoscenesecconsosesnenenensversvesnsenenn 


Experienced Sales Specialist seeks Post-War repre- 
sentation (for Union of South Africa) of Modem 
Household Electrical Appliances of quality. Adver- 
tiser is demobilized S A Air Force Officer and is 
prepared to proceed overseas for di: and 
consultation if necessary. Bankers and other refer- 
ences available. Write— 


CAPT. ALLAN FRANK 
Barclays Bank, Adderley St. Cape Town 


™ 


‘-~_ \  -— + ee 
Power Equipment. 


Released by Utilities & Industrials 


Turbines, Generators, Steam and 
Oil Engines, Boilers, Motor Gen- 
erators, Rotaries Transformers, 
Motors, Compressors, Induction 
Voltage Regulators, Oil Circuit 
Breakers, etc. 


Service backed by 40 years’ experience 


BREW, WOLTMAN & CO. 


62 Church 8t., New York 7, N. Y. 
‘Wane eer sesmanenrnnerersneencerecoasscesnecesas coos renseersrneetoossee ns cennevecesennnenesessenuetttl 


neneeuennsenerseeeeneneeeeesnenconssesenanoussesesnssensconsevecseesescervescusnecessnesnsascusnsneseenstie™” , 


ORMERS-_} 


; BOUGHT and SOLD 
We have several thousand transformers in stock for prompt 


PIONEER TRANSFORMER REBUILDERS 


We rewind, repair and redesign all makes and sizes. 


One Year Guarantee 


THE ELECTRIC SERVICE CO.,, ING. 
“AMERICA'S USED TRANSFORMER CLEARING HOUSE” 


STATION M 


; shipment, and invite your inquiries. 


Since 1912 CINCINNATI 27, OHIO 
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D C MOTORS 
HP Make Type Volts Speed 
p 1250 G.E. MPC 550 130 
j- 1200 Whse. Compen 559 600/720 
j- 800 G.E. MPC 660 600 
~ 625 G.E. MPC 500 130 
j- 600 G.E. MPC 600 650/900 
j 500 GE. MPC 230 900 
j- 500 Whse. Compen 250 840/720 
j 350 G.E. MP 220 450 
j- 300 G.E. DMC 230 490/600 
j- 300 GE. MPC 230 275/550 
j 250 G.E. 230 375 
j- 250 Al Ch, 230 525 
}- 200 Whse. 230 4100 
j- 175 Whse. 250 150/525 
j- 150 G.Es PC 230 250/450 
}- 150 G.E. RC-19A 230 800/1000 
- 130 Cr. Wh. CMC-65H 550 00 
j- 130 Whse. SK-185 110 450/1340 
} 125 G.E. CO-1832 230 25 
10 GE. C-50 230 00 
j 100 G.E. MPC 230 225/450 
100 GE. R 230 
j- 100 Al. Ch. Int. 230 950/1150 
j= 75/100 Whse. SK-183 230 / 9 
& 75 G.E. LC 230 8600/1 
+ 75 Whse. SK-183 230 560/1100 
- 60 El. Dy. 230 6525/1050 
+ 50/60 Cr. Wh. 65H 230 /1 
j- 50 Cr. Wh. CMC-81H 230 300/900 
j= |g 50 .E. 19 230 400/1200} 
TRANSFORMERS 

KVA1F Make (4 PH Type Voltage 
- 1667 Pitts. 1 OISC 13200x2300 
j- 1060 G.E. 3 WCTH 11000x445 
j- 600 G.E. 3 HT-OISC 11550x2200 
}- 383 Moloney 1 C-OISC 22000/11000x2300/575 
}- 333 Whse. 1 OISC 2300x460 
}- 333 Pitts. 10 2400x220 
300 G.E. 1 H-RP 13200x575/1150/2300 
l— 300 Pitts. 3 OD 4150x208/120 
t- 300 Packard 1 OISC 2200x220/440 
200 G.E. 1 H-IDD 26400x115/460 


RENUBILT 
—— 


no 
Ce 


MOTORS 
3 PHASE 60 CYCLE 


1—500 HP, 900 RPM, 440 volt, Lincoln slip ring 
1—350 HP, 300 RPM, 440 volt, G.E. slip ring 
1-250 HP, 600 RPM, 4000 volt, G_E. sync. 

1—200 HP, 600 RPM, 2200 volt, G.E., sl rg. 

1—200 HP, 450 RPM, 2200/4000 v. G.E. sl. rg. 
1—150 HP, 1800 RPM, 440 volts, G.E. sq. cg. 
2~150 HP, 1200 RPM, Westinghouse, squirrel cage 
1—150 HP, 900 RPM, 440 solt, Al. Ch. sl. rg. 

2— 75 HP, 1200 RPM, 2300 volt, G.E. vertical 


D. C. 230 VOLTS 


2450 HP, 400 RPM, General Electric MPL. 
1—250 HP, 760 RPM, Electro Dynamic. 
2—150 HP, 550 RPM, Westinghouse, SK. 
1—150 HP, 750 RPM, Electro Dynamic. 
1—125 HP, 600 RPM, Westinghouse, SK. 
1—100 HP, 625 RPM, G.E. 

l— 80 HP, Crocker-Wheeler, 600 RPM. 

l— 75 HP, 575 RPM, Gereral Electric 

3— 50 HP, 700 RPM, Crocker-Wheeler 


VARIABLE SPEED 230 VOLTS 


1—90 HP, 470/940 RPM, General Electric. 
1—75 HP, 525/1575 RPM, Electric Dynamic. 
1—60 HP, 500/1000 RPM, Diehl. 
1—80 HP, 225/900 RPM, Crocker-Wheeler. 
1—30 HP, 400/1200 RPM, General Electric. 
HP, 650/2200 RPM, Westinghouse. 
2-25 HP, 300/900 RPM, Electro Dynamic. 
1—15 HP, 300/1200 RPM, General Electric. 
1—13/18 HP, 350/1200 RPM, Electro Dynamic. 
1~ 5 HP, 600/1200 RPM, General Electric. 
1— 5 HP, 450/1800 RPM, Crocker-Wheeler. 
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MOTOR GENERATOR SETS 
° 3 ph. 60 cycle 


1—1500 KW GE 275 V. Gen. d.c. to 2100 HP 2300 V. 
1—1000 KW G. E, 250 V. DC to 1400 HP—2300 V. 
1—500 KW G. E. 250 V. DC to 700 HP—440/2200_V. 
1—500 KW GE 600 V. DC Gen. d.c. to 700 HP— 
2200/13200 V. Syn. Motor with Exciter. 
1—400 KW GE 250/275 V. Gen. d.c. to 650 HP—2300 V. 
i KW G. E, 220 v AC Gen, d.c. to 500 HP 250 ¥ 
> motor. 
1—250 KW G. E, 250 V. DC to 375 HP—440 V. 
1—300 KW _G. E. 250 V. DC to 400 KVA—2300 
1—75 KW G. E. 125 V. Gen. to 120 HP IK 400/2300 
1—50 KW GE 125 V. Gen. to 75 HP KT 4000/2300 V. 
1—35 KW Whse 125 V. DC to 53 HP—440/2200 V. 
1—25 KW G. E. 250 V. DC to 40 HP—220 V. 


TURBO GENERATOR SET 


1—500 KW, Whse. 625 Kva., 440 V., 3 ph., 60 cy., 
3600 RPM with Parsons 145/175 lb. condensing tur- 
bine complete with jet condenser and accessories. 


ROTARY CONVERTERS 


60 cycle 
KW Make Speed D.C, Volt Trans. Volts 
1— 1500 Whse. 720 600 2300 
1— 1500 Whse 600 600 11500 
1— 1250 G.E. 720 250 2300 
1— 1000 G.E, 900 600 13200 
1— 1000 Whse. 600 250 22000 
1— 1000 Whse. 900 600 11000 
1— 750 G.E. 1200 600 2300 
1— 750 Whse. 720 250 6600/2300 
1— 500 . 1200 600 13200/2300 
1— 375 G.E 1200 250 6600/2300 
2— 300 G.E 1200 600 2300 
25 cycle 
2— 1500 G.E. 225/275 13200/6600 


1— 500 G.E. 780 225/275 13200/6600 
,JAll units can be furnished with AC and DC controls. 


What are your requirements? 
units up to 5000 kw 
available in stock. 
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MOTOR GENERATOR SETS 


1—750 KW, 250 volt, Allis-Chalmers, Synchronous. 
1— 75 KW, 125 volt, General Electric, squirrel cage. 


TRANSFORMERS 


2—400 KVA, G.E. 4156-240/480 v. Scott taps. 
3—300 KVA, Pittsburgh 7800/440 volts. 

3—200 KVA, Allis-Chalmers, 2200/220/440 volts. 
8—150 KVA, G.E., 33,000 2300/4000 Y, 

4—150 KVA, G.E., 2400/240/480. 

3—100 KVA, Westinghouse, 11,430/250 volts. 
1—100 KVA, Pittsburch, 1375/2750-110/220 volts. 
3—100 KVA, Westinghouse, 13200 250 volts. 
3—100 KVA, Allis-Chalmers, 2200 /220/110. 

3— 75 KVA, General Electric 2200/220/440. 


ALTERNATORS 
1—625 KVA, 3600 RPM, 600 volt, G.E. 
1—250 KVA, 720 RPM, 230 volt, G.E. 
1—225 KVA, 514 RPM, 600 volt, Westinghouse. | 
1—200 KVA, 3600 RPM, 240 volt, Allis-Chalmers, 
1—62% KVA, 3600 RPM, 220 volt, Allis-Chalmers. 


TURBO-GENERATORS 
600 —, Terry dual bleeder condensing Turbine 


only. 

1—500 KW, G.E., 3 ph., 60 cy., 480 volt, bleeder. 
1—375 KVA, Westinghouse, non-condensing. 
1—300 KW, G.E., 3 ph., 60 cy., 220 volt, cond. 
1—200 KW, G.E., 3 ph., 60 cy., 220 volt, cond. 


ENGINE GENERATOR SETS 


1—150 KVA, General Electric Generator, Ames 
Uniflow engine. ° 

1—62% KVA, Westinghouse Generator, Fairbanks 
company engine. 


Complete Line of A.C. and D.C. Motors and Generators 
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1—-312 KVA Ridgeway 3 phase, 60 cycle, 
3600 RPM, 480 volt, direct connected, 
Elliot-Kerr Condensing Steam Tur- 
bine, all in excellent operating condi- 
tion. Offered for immediate shipment, 
For detailed specifications write to 


ALLIED BARREL CORP. 
Oil City, Pennsylvania 
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New and used equipment 
recently released from service 
by a number of electric and 
gas utility companies. 


POWER PLANT EQUIPMENT 
CONSTRUCTION EQUIPMENT 
SUBSTATION EQUIPMENT 
TRANSMISSION. LINE 
MATERIALS 


Port Washington. 
Phone Roslyn 1220 


@ SEARCHLIGHT SECTION @ 
SUCCESSFUL OPERATION GUARANTEED 


Every Machine in This Ad is Owned Outright By Us 


Synchronous 
HP Make Type Volts Speed 
2100 G.E. ATI 2300/4600 514 
600 Al. Ch. 2200 720 
400 G.E, TS-7647 2300 720 
150 Whse. 4000 1800 
225 G.E. ATI 240 600 
100 Whse. G 2200 1800 
75 G.E, TS-7556 220/440 600 
Slip Ring 

1200 Cr.-Wh. 801-Q 2200 237 
800 Al. Ch. 440 885 
600 G.E. MT 550 220 
600 G.E. IP 440/2200 7206 
450 Whae. CW 2200 876 
400 G.E. IP 440/2200 600 
400 Al. Ch. 2300 55 
400 G.E. IP 2200 252 
300 GE, IM 300/ 257 
250 GE. MT 4000/2300 267 
200 Whse. CW 2200 14 

200 G.E. M 440 
150 Whse CW-772C 2200 1160 
150 G.E. 2200 575 

Squirrel Cage 
300 Whse. cs 550 580 
300 G.E. IK 2300 6v0 
176/112. G.E. IK 440 900/720 
125 Whee. cs 220/550 1150 
100 G.E, IE-13 2200 1800 
SYNCHRONOUS CONDENSERS 

1000 G.E. ATl 2200/3800 900 
900 G.E. ATI 2200, 6600 1200 
750 G.E. ATI 220/440 900 


oe 


COMPANY 


Send for new list, ... to 


APPARATUS EXCHANGE — 
EBASCO SERVICES INCORPORATED 


Two Rector St. 


A. ©. MOTORS 
3 ph. 60 cycle 


INC. 
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ROBERT SCHOONMAKER 
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3 LT-E circuit breakers are mechanically trip-free and 
annot be held closed while a protective device such 

9 Bs an overcurrent trip is energized. A trip-free clos- 

ng relay, illustrated here, prevents “pumping” or 
5 epeated closing and opening of an electrically 
» Mperated circuit breaker during a fault. 

hen the trip-free relay is not energized the arma- 

e (1) is held by spring (2) in a central position 
between the magnet pole faces of the pickup coil 
3) 0 the hold-open coil (4). Auxiliary contact (5) 
s closed. 

hen the control switch is operated both coil (3) and 
oil (4) are energized. The magnet energized by coil 
3) is the more powerful and attracts armature (1). 
he movement of the armature rotates the operating 
shaft (6) and closes the main contacts (7) and (8). 
his completes the circuit breaker closing coil cir- 
cuit, the coil is energized and the breaker closes. 
When the breaker closes, an auxiliary switch con- 
nected to the circuit breaker closing mechanism 
opens the circuit through coil (3). Coil (4) is still 
energized and its magnet attracts armature (1), rotat- 
‘ng shaft (6) and opening the main contacts (3) and 
(4) and the auxiliary contact (5). 
I the control switch is a type that remains closed, 
such as a float switch, auxiliary contact (5) is wired in 
series with closing coil (3) and the auxiliary switch and 
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How a Trip-Free Relay Protects Your 
System in |-T- 










E Drawout Switchgear 
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keeps the pickup coil circuit open after the resetting 
of the mechanism causes the auxiliaryswitch toreclose. 
Another auxiliary contact (9) is available for such 
services as interlocking. Both auxiliary contacts are 
reversible and may be made either circuit opening 
or circuit closing. 

The purpose of identifying the essential parts of an 
I-T-E trip-free relay and of describing their function 
is to offer an example—a foretaste—of I-T-E’s willing- 
ness to give complete data whenever switchgear is 
to be planned or specified as new equipment or 
changed to meet new conditions. From or through 
the I-T-E representative nearest you, you can have 
all the helpful information your problem requires. 
Much of the information is available with illustrations 
of the kind shown above, prepared with the thought 
of saving your time and of indicating the care given 
by I-T-E in design and construction. Ask your repre- 
sentative or write to I-T-E Circuit Breaker Company, 
19th & Hamilton Streets, Philadelphia 30, Pa. 


Representatives in Principal Cities 






RURLMAN Transformers and DETROIT Rockin 
Electric Furnaces Speed Foundry Production 


Kuhlman power ttansformers and Detroit Rocking Electric 
furnaces, both products of the Kuhlman Electric Co., are a 
great team for speeding up foundry production in war as 
well as"in peace. The five OISC transformers shown here 
are on their way to an important production job. Each is 
rated 250 KVA, 2500 Secondary Amperes and 6900/13,800 
—100 volts, single phase, 60 cycle with external tap chang- 
ers for adjusting both primary voltage and reactance. 
Tésted and proven for over 25 years, there. are more 
than a thousand Detroit Electric Furnace installations oper- 
ating today throughout the world: -Fast, versatile, flexible 
and efficient, Detroit furnaces are available in capacities 
from 10 to 8000 Ibs. molten metal capacity for melting 
both ferrous and. non-ferrous metals and alloys. They im- 
prove castings quality, save labor, save floor space and 
permit the use of salvage materials. Write for complete 
facts regarding present day and post-war applications. 


Aun man winias COMPANY - BAY ai MICHIGM 





